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ABSTRACT 
 
Many of the water sectors in developing countries are facing challenges and obstacles in 
providing potable water to their customers. These challenges resulted from many reasons 
such as; shortage of water, huge population, low water tariff, regulations, unplanned 
development, shortage of financing, absence of commercial orientation and others. Therefore, 
these sectors are requested to work innovatively to overcome these problems and find out 
proper solutions. One effective option to address these challenges is appropriate pricing of 
water. Setting up appropriate water price aims to recover service cost, reduce rate of subsidy 
and achieve financial sustainability. This research was carried out to determine how to 
achieve financial sustainability in the water sector in the Sultanate of Oman. The study is 
based on three main issues, improving the water tariff structure, the role of the customer and 
his expectation to increase the chance of financial sustainability. Two stages of qualitative 
and quantitative data collection methods were adopted in order to answer the research 
question. 22 semi-structured interviews were conducted with PAEW key staff and other 
relevant parties outside PAEW. 610 quantitative surveys were returned from a total of 1600 
PAEW customers to get their views about the role of the customer and his expectations of 
PAEW in order to increase the chance of financial sustainability.   
Findings from qualitative data showed the appropriate water tariff is the cost reflective tariff 
which increases the chance of financial sustainability and cost recovery. The quantitative 
findings present the willingness of customers’ participation and his expectation. Customer 
participation is expressed in three main roles: leakage and defect reporting, payment and 
conservation. In all of these, the research outcomes prove the role of the customer and the 
importance of these roles to increase the chance of financial sustainability. Customer 
expectations are expressed in customer service, billing system and water service. The 
outcomes reflect the customer expectations in terms of satisfaction and identify the gap that 
should be filled by PAEW to make the customer satisfied and loyal.      
 
Keywords: sustainability, financial sustainability, water as an economic good, water tariff, 
cost recovery, whole life costing, life cycle assessment, life cycle costing, water finance, 
customer participation, customer expectations.  
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CHAPTER 1: INTRODUCTION 
 
 
GENERAL INTRODUCTION 
This chapter presents the context of the research carried out. It covers an overview of the 
research background in the field of the study and concludes with research justification. This 
chapter provides a brief about the nature of the water sector in the Sultanate of Oman. Then, 
it discusses the problem statement, aims and objectives, and significance of research. Finally, 
it summarises the thesis structure.     
1.1. RESEARCH BACKGROUND 
Water scarcity has become a global concern, as many countries in the world suffer from 
water shortages due to rapid population and economic growth, deterioration of water quality, 
climate change, and poor management of water resources (Mays, 2009). According to UN 
WATER Report (2009), there are other forces that may affect water demand positively or 
negatively consisting of: water pricing policies, subsidies, trade patterns, new technologies, 
consumption patterns, policies and laws, social movements and global and national politics. 
Practical experience shows that there are other factors that stress the use of water, such as 
improved family income that change some life styles, lack of awareness of the importance of 
water resources and unplanned development. UN Report (2011) also indicates that water 
scarcity will negatively affect the production of food and other productive goods, and 
therefore enforce some countries to increase the food imports. Additionally, there is large 
population growth per year; about 80 million people are added all over the world. This figure 
increases the stress on the fresh water supply by 64 billion cubic meters per year. The 
estimates indicate that by 2050, three billion people will be added to the world population, 
and 90% of them will be in developing countries (UN WATER Report, 2011). According to 
Castro (2007), at the beginning of 21
st
 century 1.1 billion people over the world do not have 
smooth access to safe water and 2.4 billion has no access to adequate sanitation system.  This 
number of people will increase the pressure on water demand, while currently many regions 
in the world suffer from a shortage of water availability. Thus, provision and distribution of 
water services in sufficient quantity and accepted quality among the different regions and 
users is the main challenge of water sectors in the 21
st
 century all over the world (Zehnder et 
al., 2003). Moreover, the industrial sector is another sector that should be considered in water 
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consumption, as the manufacturing of many products depends on water activities. Thus, any 
efforts to address the water scarcity should cover domestic, agricultural and industrial uses. 
However, the literature is very rich with examples of water crises, so provision of fresh water 
is critical to an array of global challenges from health, malnutrition, poverty, and sustainable 
natural resources management (Rijsberman, 2006). 
 
According to Arnell (2004), the Middle East and Mediterranean region shows much more 
water-stressed conditions than others as they have the lowest level of renewable water 
resources. Moreover, Middle Eastern countries have the highest per capita rates of fresh 
water extraction of 804 cubic meters per year and exploits over 75% of its renewable water 
(Jägerskog et al., 2009). The table below compares the population growth and fresh water in 
the Middle East and North Africa.  
 
Table 1-1 Population Growth and Fresh Water in MENA Countries 
 
Country Population (Million) Annual Renewable Fresh 
water (km) 
Per capita Annual Renewable Fresh 
Water (m) 
2001 2025  2001 2025 
Algeria 31.0 43.2 14.3 462 331 
Bahrain 0.7 1.0 0.1 140 97 
Egypt  69.8 96.2 86.8 1,243 903 
Iran 66.1 88.4 137.5 2,079 1,555 
Iraq 23.6 40.3 96.4 4,087 2,392 
Jordan 5.2 8.7 0.9 174 103 
Kuwait 2.3 4.2 0.02 9 5 
Lebanon 4.3 5.4 4.8 1,120 896 
Libya 5.2 8.3 0.6 114 72 
Morocco 29.2 40.5 30.0 1,027 741 
Oman 2.4 4.9 1.0 416 206 
Qatar 0.6 0.8 0.1 170 129 
Saudi Arabia 21.1 40.9 2.4 114 59 
Syria  17.1 27.1 46.1 2,700 1,701 
Tunisia 9.7 12.5 4.1 422 327 
Turkey  66.3 85.2 200.7 3,029 2,356 
United Arab Emirates 3.3 4.5 0.2 60 44 
Yemen 18 39.6 4.1 22 103 
Source: www.prb.org. (1) 13
th
, Feb, 2012.  
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The table (1-1) presents the comparison between the population growth and annual renewable 
fresh water between 2001 and 2025. The figures show the gap between the predicted 
population and renewable fresh water in 2025. All countries show a drop in annual renewable 
fresh water and an increase in population in the 2025 projection. According to FAO 
AQUASTAT, the average renewable water resources per capita for 2005 are about 47 000 for 
South America, 20 000 for North America, 11 000 for Europe, 4000 for Sub-Saharan Africa, 
6000 for Asia and only 1500m3 per year for the Middle East and North Africa (Droogers et 
al., 2012). 
 Therefore, MENA countries will face a shortage of water and very immediate and serious 
action should be taken to address this problem and meet the demand. These efforts should 
address the forces outside and inside the water sectors. Outside forces include population 
growth, climate change, political issues, and government laws. Inside forces include water 
policies, infrastructure investment, and effective water management. Search for new water 
resources and construction of infrastructure may solve some of these problems and will bring 
the benefits to users, but not necessarily achieve the sustainability for the water sectors in 
future (Lienert et al., 2006).  
1.2.  RESEARCH PROBLEM 
Most of the water sectors in Middle Eastern and African countries are government entities, 
and are considered one of the main production sectors in which all of these governments give 
great consideration, as it is a part of the economy and a factor of production of other 
productive sectors (Allan, 2002). Currently, these sectors are not mature enough for future 
change due to complexity of government regulations and political issues. Additionally, 
uncertainties about the long term prospects in water utilities management systems have 
increased substantially over the past decades. Factors contributing to these uncertainties 
include: an increase in variety of regulations, technologies, reduced financial stability, risk 
from new pollutants or hygienic parameters, demand structure and scepticism regarding the 
sustainability of the conventional centralized system (Lienert et al., 2006).According to 
Prasad (2007), one of the major challenges are facing the developing countries is water 
supply (development and management), but the debates concerning increase in access are not 
new. To achieve such improvements, the underlying causes of poor performance needs to be 
identified and maintained. Ehrhardt et al. (2006) identified underlying causes as follow: 
- Low investment and bad maintenance resulted from inadequate cash flow due to low 
tariff set and high personal overheads 
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- Poor planning and government not honouring the investment plan 
- Weak institutional structures and political interference 
- Lack of clear policies for water service expansion and coverage 
- Lack of monitoring, evaluation and enforcements of service standards, and 
- Lack of legal recognition and barriers for informal service providers to participate in 
service delivery 
 
 Lack of commercial orientation and inappropriate tariffs regimes in some countries are other 
problems, which increase the poor performance of the utilities and contribute to lack of 
sustainability. For example, the water service sector in sub-Saharan Africa has long suffered 
from poor performance of its public utilities. This poor performance could be due to low 
service coverage (WHO/UNOCEF, 2006), and other problems related to high levels of 
unaccounted-for water, overstaffing, low water tariffs, poor consumer records and inefficient 
billing and collection practices (Schwartz, 2008). 
 
One survey of municipal water utilities conducted in low income countries found that only 
3% made any effort to recover the costs of capital expenditures, 9% worked to cover the 
partial costs of operation and maintenance activities, and the majority 89% had no cost 
recovery measures in place (UN Water, 2009). Another study conducted by Berg (2013), 
there is many factors affect the weak performance: overstaffing, non-revenue water and 
collections, below-cost recovery revenues, funds for capital investments, service quality, and 
political involvement in network expansion and other decisions. However, Tariffs are 
politically sensitive issues that are often beyond the control of the regulator or water 
authorities. For example, in various countries regulators actually do not set prices (Joffe et al., 
2008); ministries or in some countries water utilities with coordination with other concerned 
authorities (As in Oman) have this responsibility.  
 
On the other hand, many studies show that some public water authorities reflect excellent 
performance in operating the sector efficiently. Burkina Faso was ranked among the few 
well-managed public water utilities in Sub-Saharan Africa. The success behind public water 
in Burkina Faso is the continuous of government commitment to reform the sector which 
represented in an innovative performance-based service contract with an international 
operator (Marin et al. 2010).  Another example of public water authority is in Uganda which 
owes to the introduction of private-sector-like practices to motivate employees. The utility 
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management introduced an innovative concept of internal delegation inspired by public-
private partnership contract (Marin et al. 2010).  One more example is in Johannesburg public 
water utility. This utility introduces management contract for improving the performance and 
run the sector efficiently (The World Bank, 2010). 
 
Currently, pricing of water is still a political challenge in many countries all over the world, 
and it is very important to consider because it increases awareness of the importance of water 
and its uses, making water service providers more accountable to customers, and finally, 
improving the continuity of water services and securing financial sustainability. Fair pricing 
of water is not only critical for achieving financial sustainability, but it works to mitigate the 
risk rate and minimise the cost of loans (UN WATER, 2005).     
 
Setting an appropriate water tariff to cover the cost of water service is a vital objective that all 
water service providers should do in order to achieve financial sustainability. Financial 
sustainability should be one of the main concerns of water utilities, to secure revenue to 
recover the cost of water service and make the service sustainable. Financial sustainability 
measures the financial capability of the water utility to cover the full cost of water through its 
income, liquidity and solvency (USAID, 1994).Full cost recovery should be the goal for all 
water uses (commercial, industrial, domestic) unless there are compelling reasons for not 
doing so. The full cost needs to be estimated very well and made known for purposes of 
rational allocation and management decisions. Full cost could include supply costs, 
opportunity costs, and externalities. However, only the financially sustainable water utilities 
could meet their obligations through providing water services in sufficient quantity and good 
quality. So, any financial shortage will affect water service provision negatively. These 
effects include operation, water quality, customer service, and capital investments. Moreover, 
these effects may lead to negative consequences such as more frequent customer complaints, 
service deterioration, continued water losses and a decrease in the number of customers 
willing to pay accordingly.  
 
Furthermore, customer perspective is a valuable one considering that they (customers) could 
effectively participate in production and operation activities, provide guidance, ideas and 
technical assistance and select the kind of product and quality they seek (Lengnick-Hall, 
1996). Despite this, most of the water sectors in developing countries are not commercially 
oriented, as most of their expenses are from government.  These sectors are not incentivised 
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enough to hear their customers and enable them to participate and play a role that could 
increase the chance of financial sustainability (Allan, 2002). Therefore, the customer role is 
ignored and also absent. Customer expectations and their satisfaction are other important 
issues that should be considered to increase customer loyalty and improve utility revenue. 
Moreover, focus on the customer as rights holders through his satisfaction and complaint 
management center and water tariff level. According to Gupta & Zeithaml (2006), customers 
are the key ingredient of any successful business and the lifeblood of any organization, and 
their judgment about the service provided should be valued. Satisfaction is expected to lead 
to positive repurchase behaviour that translates to increased business through sales and 
profits.  Mittal et al. (2005) have found that a high level of customer satisfaction lead to 
higher revenues and positive financial benefits. Therefore, the business which seeks to 
achieve financial sustainability and provide more sustainable service should consider the 
customer in terms of their participation, and achieve a reasonable level of satisfaction of their 
expectations.       
1.2.1. Problem Statement and Question 
Many of high level legislations are issued to protect and regulate natural water resources in 
the Sultanate. On the other hand, his majesty Sultan Qaboos launched the development of the 
country by giving attention to health care, education, electricity and water services. One of 
the fruits of his focus in this area is the establishment of the Ministry of Electricity & Water 
(MEW) in 1978 pursuant to the Royal Decree no. 11/82 (MOLA, 1982) which has been 
changed to Public Authority for Electricity & Water (PAEW) in 2007. The Public Authority 
for Electricity and Water (PAEW) is only the authorised body to provide water service to all 
the Governorates except for Dhofar governorate and Sohar city. Most of the Governorates in 
the Sultanate are now supplied by desalinated water located in different locations. In this 
case, the full cost is very difficult to be achieved because of high cost of water production and 
water project costs (Transmission projects for long distance, pumping stations and storage). 
The production of one cubic meter cost the PAEW 440Bz while, the PAEW deliver it in the 
same price of 440Bz/M
3
 to customer premises. The focus at least to charge the commercial 
accounts the full cost of water service. 
 
The efforts of PAEW to improve performance have included investing a huge amount of 
money in water projects and inviting expert international contractors for 5-year terms to 
participate in all levels of decision making and utility development. One of the main 
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challenges is how to achieve financial sustainability for the water sector in Oman. The 
absence of customer orientation is one of the main issues that should be considered in future 
development. Customer participation which is represented in a form of his cooperation to 
inform the call center for any leakage or defects have seen or observed in the water network 
including pipelines, pumping station, reservoirs, well field and their accessories such as fire 
hydrant, air and boundary valves, electrical and mechanical items with water conservation 
roles. These roles are one of the key roles in PAEW’s developments to achieve financial 
sustainability. One of the main objectives of PAEW is to shift the organisation from a 
government entity to a more commercial orientation through many strategies such as 
customer participation, improving the water tariff structure, and other issues related to 
customer services, planning, and utility management. Moving the sector to commercial 
orientation leads to concern the customer and his participation, as he is the main key of the 
business generation in the sector. According to Carbonell et al. (2009), customer involvement 
has long been considered important for successful product and service development. 
According to Al Dmour et al. (2012), The significance of market orientation is basically 
comes from the idea that market orientation focuses on defined, detailed, deep understanding 
and shared knowledge about people (Customers) who are beneficiaries of an organization. 
Where the water sectors are under government umbrella (Public entity) get more funds from 
it, these sectors are not enough incentivised to listen to customer and enable him to 
participate. Therefore, operating water sector in commercial orientation is important to enable 
the customer to play effective roles. 
 
Currently, PAEW works as a government organisation and most of their expenses are from 
MOF as the water tariff is not enough to cover the whole cost and therefore cannot achieve 
financial sustainability. This research will highlight some of the forces that hope to achieve 
financial sustainability in the water sector in the Sultanate of Oman. Through this study, the 
researcher will touch on the improvement of the water tariff structure, the customer role and 
expectations. Therefore, the research question that addresses the research problem is:  
“How‎ to‎ Achieve‎ Financial‎ Sustainability‎ in‎ the Water Sector in the Sultanate of 
Oman?” 
The main research question (further broken down into sub questions) to aid this research are: 
Sub question 1: How could the existing water tariff be improved to achieve financial 
sustainability? 
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Sub question 2: What is the customer’s role to increase the chance of financial 
sustainability? 
Sub question 3: What are the expectations that encourage the customer to pay to increase the 
chance of financial sustainability? 
 
The answering of these questions would help this research to understand the most effective 
way of achieving financial sustainability in the water sector in developing countries which 
have similar conditions to Oman. 
1.3. AIM AND OBJECTIVES 
This research aims to find out how financial sustainability could be achieved in the water 
sector in Sultanate of Oman, in terms of water tariff, customer participation, and customer 
expectations. In order to achieve said aim, it is supported by the following measurable 
objectives: 
 
 To find out how the existing water tariff could be improved to achieve 
financial sustainability and therefore, cover the water cost.  
 To identify the customer’s role and participation in achieving financial 
sustainability in the water sectors,  
 To find out the customer expectations which encourage them to pay and 
therefore increase the likelihood of financial sustainability.  
 
1.4. SIGNIFICANCE OF RESEARCH 
Most of the water sectors in Middle Eastern and African countries are government entities, 
and are considered one of the main production sectors on which all the governments give 
great consideration, as it is a part of the economy and a factor of production in other 
productive sectors (Allan, 2002). Currently, these sectors are not mature enough for future 
change due to government regulations and political issues. Over time the uncertainties have 
increased due to various problems related to shortage of financial resources. However, it is a 
good opportunity to carry out wide research (PhD Research) to look for future options that 
may achieve financial sustainability for the water sector through developing new creative 
factors that may shift to high performance. Study outcomes will help to identify and quantify 
shared orientation towards financial sustainability.  
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The new creative factors include improvement of the water tariff, customer role and 
expectations that have been developed through the interviews and questionnaire and added to 
the existing knowledge. Moreover, this work will help decision makers in taking the most 
appropriate action without the need for many lengthy and usual simulation models. Also, I 
trust it will be valuable research for the country and will give insight when I compare Oman 
as a developing country with a developed country.   
1.5. METHODOLOGY 
 Based on the nature and type of research enquiry, a deductive reasoning approach in line 
with pragmatism research philosophy has been adopted to guide this research in the data 
collection. As stated by Parasuraman et al., (1994) and Hill et al., (2007), this requires using a 
combination of qualitative and quantitative approaches. Semi-structured interviews have been 
adopted as a data collection tool in the exploratory phase (qualitative approach) and placed 
firstly. To get more ideas and a variety of information, the qualitative method includes 
participants from and outside of PAEW, including decision makers relevant to the water 
industry and academic staff.  The quantitative method involves the distribution of a survey 
structured questionnaire among PAEW residential customers to get their feedback.  
 
The study was implemented in two phases: 
 The first phase of this study focuses on developing a literature review related to the subject 
concerning the main issues mentioned above. This phase will serve as the basis for the second 
phase which focuses on generating and developing the factors of change. These factors will 
be categorized and examined to get the most critical one. The generated factors will focus on 
the following: 
•   Enhancing the robustness and resilience of financial sustainability of the water sector. 
•   Building up a vibrant water industry. 
•   Developing effective future strategies. 
• Studying and exploring alternative options to ensure long-term sustainability of Oman's 
water sector. The options will not be successful in the absence of the political will to give the 
water sector the place it deserves. Institutional reforms, enforcement of legislation, public 
education and application of advanced technologies are also key factors for successful 
implementation. The figure below shows the systematic diagram of the study: 
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Figure 1.1. Systematic Diagram of the Research, Questions and Methods. 
 
1.6. THESIS STRUCTURE 
The thesis structure is presented in a systematic way that enables the reader to gain a wide 
understanding of the research subject with a literature review, adopted methodology, finding 
analysis, discussion of the findings, and concludes with the effective solutions of research 
problem. Therefore, the thesis is structured into the following chapters: 
 
Chapter 1: Introduction 
This chapter briefs the thesis and provides the basis of the research covering the background: 
what is the research problem, the problem statement and research questions, the research’s 
aim and objectives, why this research is so important, and the appropriate methodology.  
 
Chapter 2: Literature Review     
Deep and relevant literature related to the research subject is presented in a sequential way. 
Generally, the chapter provides an overview of the water situation in the Middle East, 
followed by an explanation of water sustainability issues, water as an economic good, and 
also a basic human need. Also, it presents whole life costing of water services and cost 
recovery. Then the arguments take place to cover the main issues of the research; water tariff, 
role of customer and the customer’s expectations. Identifying the research gap as a part of the 
literature leads to the construction of research enquiries, research objectives, and 
development of an appropriate research methodology.  
Improvement of 
Water Tariff 
Customer Role 
Customer 
Expectations 
•Literature review  
•Qualitative Research 
•Literature Review 
•Quantitative Research 
• Literature Review 
• Quantitative Research 
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Chapter 3: Conceptual Framework    
This chapter describes the relevant concepts within the research subject of financial 
sustainability of the water sector framework developed for this study. The concepts include 
the water tariff and the customer’s role and expectations that are all connected with 
increasing the chance of financial sustainability in the water sector.     
 
Chapter 4: Research Design and Methodology 
Chapter four describes the research philosophy and methodology approach that guided the 
study and tools used in data collection and analysis. It reflects on why the case study strategy 
was chosen in this study with qualitative and quantitative methods. 
 
Chapter 5: Case Study Background 
Chapter five highlights the case study background, including general information about the 
Sultanate, historical and political aspects of the water sector’s resources and the institutional 
arrangement in the Sultanate of Oman. It also looks at governance and policy instruments that 
might influence the water use and pricing policies.  
 
Chapter 6: Qualitative Data Analysis 
Chapter seven presents the findings of qualitative data on an appropriate water tariff for the 
water sector in developing countries like Oman. It discusses the role that could be played by 
the customer from PAEW’s viewpoint, the customer’s expectations, and level of satisfaction.   
 
Chapter 7: Quantitative Data Analysis 
This chapter focuses on the analysis of quantitative data covering the frequency distribution 
of all data gathered from the survey. Also, it highlights the Chi-square to find the relationship 
between the demographic variables and customer participation in financial sustainability. 
This chapter considers the strong correlation between customer expectations and participation 
in financial sustainability.    
 
Chapter 8: Discussion of Findings  
This chapter focuses on the discussion of qualitative and quantitative findings and links them 
with a body of literature. Through the discussion, the research enquiries were answered and 
the study objectives were achieved. It reflects the appropriate water tariff for the water sector, 
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the role of the customer to increase the chance of financial sustainability, and identifies the 
customer’s expectations. 
 
Chapter 9: Research Conclusion 
The last chapter concludes the thesis with a summary of findings from the literature review 
and data gathered. Also, it draws together the contributions that this study makes to the body 
of knowledge on financial sustainability in the water sector and recommends further work.      
1.7. CHAPTER SUMMARY 
This chapter is designed to provide a brief description about the subject of the study. It 
describes the main challenges (financial sustainability) of the water sector all over the world 
and focuses on the importance of an appropriate water tariff to cover the cost of water. Also, 
it gives a brief about the nature of the water sector in Oman. Then, mentions the aim and 
objectives of the research, problem statement, and significance of research.    
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Figure 1.2. Sequential of the Study and Structure of Thesis 
 
Chap 1: Introduction 
Provide a brief of thesis and research background, research questions, aim and 
objectives, significance of study and appropriate methodology 
Chap 2: Literature Review 
Deep review of concerned subject starting with water situation in ME countries and then 
focuses on financial sustainability issues of water as an economic good, basic human need, 
whole life costing, water financing, role of customer and customer expectations.   
Chap 3: Conceptual Framework 
Concern the development of study framework and description of its 
components & concepts. 
Chap 4: Research Design and Methodology 
Identify of research paradigm, development of research design, 
data collection methods and research quality  
Chap 6: Qualitative Findings 
Presentation of qualitative findings of 
water tariff, customer role and customer 
expectations 
Chap 7: Quantitative Findings 
Presentation of quantitative findings of 
customer role and his expectations 
Chap 5: Case Study Background 
Present general information about Oman, efforts taken to 
protect water resources, the water sector history, supply and 
demand, and water financing   
Chap 8: Discussion of Findings 
Interpretation of qualitative and quantitative findings, answering 
research enquiries, achieving research objectives and filling the 
knowledge gap 
Chap 9: Research Conclusion 
Conclude the study findings, recommendation and identification 
of research limitations and future works 
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CHAPTER 2:  LITERATURE REVIEW 
 
 Generally, this chapter focuses on three main issues: positioning the study, critical literature 
review, comments on literature and research gap, and finally identifies the research question. 
The chapter is outlined in the figure below: 
 
 
 
 
 
 
 
 
Figure 2.1. Structure of Literature Review 
Positioning the Study 
2.1 General Introduction 
 Overview  of the scarcity of water and 
water sector challenges   
2.2 Situation of water in Middle 
East 
 More concerns about water 
shortage and challenges to achieve 
financial sustianbility 
2.3 Water Sustainability 
Cover the concept of sustianability 
 Sustainability in the water sector 
 Water sustainability from different perspective 
Sustianability and poverty 
Literature Review  
2.4 Financial sustainability in 
water sector 
 
- Overview the concept of 
financial sustianbility in water 
sector and its implications 
2.5 Water as an economic 
good 
- Overview the efforts to 
maintain this resource and 
regulation  
2.6 Basic human water 
needs 
 
- Different conclusion of 
consumption figures 
 
2.7 Whole life costing, 
WLC 
 
- WLC applications 
- WLC framework 
- Factors influencing WLC 
 
Literature Review 
(Main Issues of Financial Sustainability) 
2.8 Financing of 
Water 
- Types of water tariff 
- Subsidies 
-Public-Private 
partnership 
- Impacts of water 
pricing on water 
demand  
2.9 Cost recovery 
 
- Importance of water 
pricing to recover the 
cost of water service 
2.10 Customer Role to 
increase the chance of 
financial sustainability 
 
- Level of participation 
- Type of customer role 
2.11 Customer 
Expectations 
 
- Level of customer 
expectations 
- Customer satisfaction 
- Customer satisfaction as 
the driver of financial 
sustainability 
2.12 Water Policy 
 
- General overview of 
water policies and its 
importance to make the 
change  
Knowledge Gap 
2.13 Comments on Literature 2.14 Reseach Questions 2.15 Chapter Summary 
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2.1. GENERAL INTRODUCTION 
 Water is becoming one of the major concerns and challenges over the world and could be 
one of the causes of future war in the 21
st
 century. Challenges and uncertainties in this area 
have increased substantially over the past decades due to climate change, complexity of 
regulations and frameworks, new technologies, an unstable global economy, escalating 
energy prices, pollution of natural water resources, increases in demand and population, and 
social circumstances (Marlow et al., 2010 & Lienert et al., 2006).  
While Ehrhardt et al. (2006) identified underlying causes of poor performance in the water 
sectors as follows: 
 Inadequate investments to meet the demand resulting from low tariff level and high 
personal overheads 
 Poor planning due to disagreement between government and providers over the 
investment plan 
 Poor operation and maintenance activities 
 Weak institutional arrangements and lack of policy clarity  
 Lack of legal recognition and barriers to participate in service provision. 
 
Prasad (2007) has identified the most important challenges facing the water sector in 
development.  They relate to the following:  
  Infrastructure: more investment needed to maintain the existing service and make the 
required network meet the demand. Adoption of new technology to reduce the costs 
of desalination and monitoring.   
 Financial: sustainable and equitable tariffs, efficient revenue collection, investment. 
Looking for more effective practices to make the water sector financially sustainable.  
  Environment and health: any activities in the water industry should address the 
environmental aspects, public health needs and conservation. 
  Socio-political: Considering the poverty and customer levels such as having 
affordable prices, transparency, accountability, and expansion of coverage 
  Managerial:  improving efficiency and productivity, capacity building, efficient 
procurement. 
 
Therefore, one of the main global challenges in the 21
st
 century is to provide and distribute 
fresh water to the user in different regions and communities (Zehnder et al., 2003). To 
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overcome these challenges, huge efforts should be made in different ways. These efforts 
include more investment in water infrastructure, such as construction of massive water 
projects (desalination plants, reservoirs, networks, etc.), introduction of new cost effective 
technologies that may help to reduce water production cost, implementation of an innovative 
monitoring and controlling system (Lienert et al., 2006). Moreover, new business thinking 
and effective strategies are very important issues in the water industry that should be adopted 
in water utilities in order to improve their performance and achieve better results (Marlow et 
al., 2010 & Gleick, 2003). However, maximizing efforts for effective water utility 
management and looking forward to the water sector as an important economic sector, will 
enhance the ability to evolve and develop over time to achieve its goals presently and in 
future. Evolution and development of water sectors is crucial for development of other 
sectors. So, leading toward sustainability is an important issue in water utilities that has to be 
considered.   
2.2. SITUATION OF WATER IN THE MIDDLE EAST 
According to FAO (2007) Newsroom, more than 40 percent of the global population is 
affected by water scarcity, and by 2025, a figure of 1.8 billion people will live in areas 
suffering from water scarcity and will face problems in accessing safe water. Compared to 
many developing countries, Middle Eastern countries always experience shortages of water in 
terms of both quality and quantity. There are many reasons behind this scarcity: 
 Limited resources: most Middle Eastern countries are located in semi-arid climates 
that cause a shortage of water resources, as well as a low rate of annual rainfall to 
recover the withdrawal. Thus, there is a big gap between water resource consumption 
and recovery rate. According to Alain M., (1996) eleven countries out of twenty have 
used more than half of their water resources. Libya and the entire Arabian Peninsula 
save Oman have used 100 percent, and are relying on costly desalinated water to meet 
their daily demands. 
 Increasing population growth: population figures show that the growth rate is very 
high. Unless there is a huge effort, most of the governments will face a serious 
problem in providing domestic water and predict future demand. Figures show that 
Libya’s population was 4.5 million in 1990 and projected to be 12.5 million in 2025, 
Egypt was 58 million in 1990 and projected to be 101 million in 2025 and the same 
for other countries. (Darwish, 1994). Meanwhile, these figures show the highest rate 
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of population in the world. Therefore, all water providers should consider these 
figures and take serious action in order to meet water demand. 
 Expansion in agriculture sector: it is well known that the agriculture sector consumes 
the majority of available water resources. About 70% percent of all water withdrawal 
is consumed in this sector; according to an FAO report, agriculture captures the bulk 
of fresh water all over the world with little accountability, hoping to change this 
rapidly to face the high water demand of population growth and economic 
development (FAO, 2007). 
 Climate change: this is another factor that contributes to water scarcity in Middle 
Eastern countries as well as other semi-arid countries. Human activities may be one of 
the concerns in climate change that should be addressed to protect water resources. 
 Rapid economy: in some countries, especially in the gulf, the economy grows rapidly 
and thus increases the need for fresh water. This puts stress on the governments to 
look for a permanent secured source to meet the high demand. Relying on ground 
water resources is not secure and will affect the storage in long term particularly. The 
rate of annual rainfall is very low, too low to make up the necessary coverage. So, the 
only strategic option is desalinated water from the sea regardless of its costs.     
 
Droogers et al., (2012) said that, for many of the water sectors in 22 MENA countries, 
climate change is not the only challenge. Population growth and economic development, with 
associated increases in irrigation, domestic and industrial water requirements, might be an 
even bigger challenge. In addition to the challenges mentioned in section (2.1), these are the 
most important factors that cause the scarcity of water in Middle Eastern countries. All the 
governments should take responsibility with other international organizations and address 
these challenges to find satisfactory solutions. These solutions could cover: improvement of 
the agricultural sector (irrigation systems), water management (pricing of water, conservation 
programs, use of advanced technology in desalinations), and maximize the benefits of 
rainwater (construction of dams, new channels).   
2.3. WATER SUSTAINABILITY 
Sustainability is one of the main concerns in the water sector for service continuity, because 
only a sustainable water sector can provide reliable services that satisfy the customer. This 
section will address the sustainability in the water sector covering the concept of 
sustainability, sustainability in the water sector, sustainability from different perspectives, the 
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relation between poverty and sustainability, and the importance of financial sustainability in 
the water sector as the main subject of this research. 
2.3.1. The Concept of Sustainability 
Generally, the concept of sustainability is to take advantage of existing resources in the 
present and develop these resources for the future. The term is very general and can be used 
and considered from different perspectives as stated in the Water Environment Research 
Foundation (WERF, 2007). These include the ability of business to work effectively in its 
environment. Based on that, a variety of definitions for the term sustainability has emerged.  
For example, The United Nations (UN) Environment Commission defines sustainability as 
“development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs" p43 (Brundtland, 1987). This definition still remains 
very broad and opens the door for a series of definitions in different sectors, but in its most 
basic, it addresses the need of environmental resources for present and future generations 
(Edwards, 2010)  
 
Barbier (1987), defines sustainability (p102) "to maximize simultaneously the biological 
system goals (generic diversity, resilience, biological productivity), economic system goals 
(satisfaction of basic need, enhancement of equity, increasing useful goods and services), and 
social system goals (cultural diversity, institutional sustainability, social justice, 
participation)". Another definition of sustainability states "meeting human needs while 
conserving the earth's life support systems and reducing hunger and poverty" (Palmer et al. 
2005, p5).  
 
Consequently, several definitions and models for measuring them have been mentioned in 
literature since 1987, and the most appealing one is that considering or integrating the three 
aspects of environment, economy and society (Ojo, 2011).  Koppenjan  & Enserink (2009) 
p284 “argued that sustainability is not just about the needs of generations but also about the 
carrying capacity of supporting systems and about maintaining ecological, environmental, 
and hydrological integrity”. From the above definitions and arguments, there is a common 
understanding showing that sustainability is to meet the needs for present as well as to 
maintain the existing natural resources for future generations. The term sustainability also 
addresses poverty and integration between three systems: biological, economic, and social.   
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2.3.2. Sustainability in the Water Sector 
As world population and development increase, the demand for fresh water also increase, and 
more challenges will present themselves for water resources globally. With this in mind, a big 
effort should be undergone to maintain this resource for the present and future. Therefore, it 
becomes not only necessary but vital to adopt the approach of sustainability. Sustainability 
issues in the water sector are critical because of the importance of this resource and its impact 
on the growth of other development sectors, as well as its effect on social and economic life. 
 
Thus, water utilities face challenges as they maintain, repair, and expand water network 
systems that supply potable water to their customers. These challenges are pressurized by 
population growth, high development, climate change, escalating energy costs, environmental 
concerns, and aging water infrastructure. Consequently, it has become clear to many utilities 
that a new approach to water system operations which focuses on sustainability is needed to 
ensure that water providers have the capability to meet the needs of the present, while 
retaining the ability to supply the accepted quality and sufficient quantity of water demanded 
in the future (Herrick & Pratt, 2013). 
Therefore, there is an implicit and urgent need for the water authorities to adopt the approach 
of sustainability in order to maintain this resource not only for the present but also for future 
generations. Phillis & Andriantiatsaholiniaina (2001) said that sustainability is a very 
strategic approach for water authorities to take in order to evolve and achieve long term 
business; sustainability is particularly strong business case for the water sector given the 
important social implications with natural environment. Water authorities have close linkages 
with the community. As the developers and managers of a significant widely distributed and 
capital intensive infrastructure, their activities pervade most of the business and residences in 
their region. This exposes the authorities to greater scrutiny than a commercial operation. 
From this, it becomes clear that the sustainability approach is very important to adopt in the 
water sector in order to look forward to long term business as well as achieving social, 
economic and environmental benefits.   
 Loucks & Gladwell (1999) set up some guidelines to achieve sustainability in water utilities. 
These cover investment in water infrastructure, economics and finance, and environmental 
quality. Moreover, these guidelines are important for enabling water utilities to improve their 
performance and to achieve their targets; especially investments in infrastructure with the 
availability of finance that helps to provide fresh water for many people. Strategic planning 
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and technology are other important guidelines in sustainability which may minimize the 
uncertainties in water utilities and shorthand many efforts, and therefore improve utility 
performance. Mays (2009) presented other requirements to reach water sustainability. These 
requirements include basic water needs for human and ecosystem health, a low water quality 
standard, renewability of water resources, smooth access to water data and its availability, 
robust institutions for conflict resolution, and finally, effective water planning and decision 
making through democratic methods. Conflicts include all the contract disputes between the 
contractor/consultant and the client in their obligations. This could include financial 
obligation such as time of payments. Also, include conflicts about extension of contracts and 
the necessary payments. Effective water planning should take place to classify the priorities 
of such projects in Five-Year plans for example and service coverage.   
 
While, Brikke & Rojas, (2002) defines sustainability in water services as follows: 
A water service is sustainable when: 
 It is functioning and being used. The water system should be live and functioning well 
in order to provide reliable service. 
 It is able to deliver an appropriate level of benefits (quality, quantity, continuity, 
healthy) to all the levels of customers. The provided water services should meet or 
satisfy the customer expectations in order to encourage him to trust the service 
provider and the service as well. 
 It continues to function over a prolonged period of time. It is very important to make 
continuous supply throughout the year without any discontinuity or only few 
breakdowns that may not affect the service supply.  
 Its management is institutionalized. Robust institutional and clear policies are very 
important to improve the efficiency and productivity.  
 Its operation, maintenance, administrative and replacement cost are covered at the 
local level. The sector should be run in an efficient way that enables it to recover the 
cost of any activities or tasks associated with water service.  
 It can be operated and maintained at the local level with limited but feasible external 
support, and 
 It does not affect the environment negatively (all its activities should be friendly to the 
environment, not harm the ecosystem).  
 
21 
 
It is obvious that the principle of sustainability addresses three different aspects, economic, 
social and environmental. These aspects formulate the framework of sustainability from 
different perspectives and establish a relationship and linkage between them. All 
sustainability definitions address these aspects together, while it is not accepted to address 
sustainability from one aspect and ignore others (i.e. no doubt that the economic aspects of 
sustainability cannot be considered and understood apart from social and ecological aspects). 
Water utilities, like other organisations have developed a wide range of planned actions that 
address the sustainability challenges and recommendations for these issues (Herrick & Pratt, 
2013).  The reach to a sustainable water sector is not an easy target to accomplish smoothly; 
more efforts need to be expended on different levels. The government with water utilities has 
the sole responsibility to supply water service for all customers, independent of their income 
levels, with sufficient quantity, accepted quality and at an affordable cost.  
 
Since the term sustainability has been extensively used, it is very appropriate to define it 
based on the context of this research that addresses the sustainability of the water sector in 
developing countries. Sustainability of the water sector means the ability of that sector to 
provide secured water service in sufficient quantity and acceptable quality at affordable 
prices to all the customers, taking into account the integration between the economic, 
environmental, and social aspects. This definition matches with the definition mentioned by 
Ojo (2009), Juwana et al., (2012) and Mays (2006). The figure below shows the relation and 
linkage between sustainability aspects: 
 
 
Figure 2.2. The relation between the three aspects of sustainability 
Sustainability  
Social Aspects  
Environmental 
Aspects  
Economic 
Aspects 
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2.3.2.1. Water Sustainability from different perspective 
Sustainability is a general term and can be used and explained in different ways and from 
different perspectives in water and other sectors.  Lienert et al., (2006) explain the 
sustainability in Switzerland’s water sector in terms of how to remove the uncertainties which 
are mirrored by growing difficulties of utility mangers and waste water scientists. He 
conducted a foresight study for the Swiss water sector, based on interviews with many 
experts from water management and research to come up with three different scenarios. 
These scenarios helped to identify shared orientation in the Swiss water sector, framing long 
term strategies, defining priorities and integrating different interests in the context of 
sustainability. Marlow et al., (2010) explain the sustainability from another perspective than  
Lienert et al., (2006). He views sustainability as asset management based, and argued that the 
challenges in water sectors in many countries need to be addressed and to adopt effective 
asset management, coupled with the broader need to reach and enhance sustainability. His 
research was carried out through a series of interviews with water sector professionals and 
showed the strong correlation between asset management and sustainability. He found that 
effective asset management is a key tool for achieving sustainability in the water sector as 
well as decision making also being interlinked with it.   
 
Juwana et al., (2010) have developed a water sustainability index through a conceptual 
framework. This framework includes various components and indicators considering major 
water and related issues, available concepts and guidelines related to sustainability and also 
incorporate the structure of existing water sustainability indices. Cashman (2006) looks to 
regulation as a strong driver to improve sustainability of the water sector. The regulation in 
its present form will not meet the target of strong sustainability. To achieve the desired 
objectives, more long-term perspectives, participatory mechanisms and moves toward 
efficient use of resource are needed. Syme & Nancarrow (2006) study sustainability through 
water reform. This reform is considered to create environmental sustainability and provide 
improvement to the economy through markets. Herrick & Pratt (2013), report that successful 
water sustainability requires communicating with customers and stakeholders concerning 
their needs, speaking with passion about the issue, modeling sustainable behavior, and 
targeting communication and education to the needs and knowledge of various audiences.  
 
In summary, sustainability still is a general term in the water sector and can be studied and 
considered from different views. This will provide opportunities for researchers to study and 
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view sustainability in different areas of the water sector such as: sustainability based on 
strategic planning, sustainability through public private partnership (PPP), sustainability 
through privatization, etc. Many issues could be addressed in the water sector to achieve 
sustainability, and this research will highlight and view the financial sustainability in the 
water sector in the Sultanate of Oman. 
2.3.3. Sustainability and Poverty 
As mentioned in recent times, two full pages in the Wall Street Journal were dedicated to an 
argument on the trade-off between sustainability and poverty reduction. Peter Singer, a 
philosopher, argued that if there is to be progress towards environmental sustainability, then 
those in mature economies must protect the poor in developing countries from poverty 
(Khavul & Bruton, 2013).  
 
The basic definition of sustainability as mentioned in section (2.3.1) states that to maximize 
the use of existing resources for the present, and to develop these resources for future 
generations. The definition does not identify the appropriate income level for people to have 
a right to use these resources. The concept is too comprehensive to cover all the people 
independent of their income level (poor or rich). Moreover, no communities over the world 
are free of poverty. Poverty exists and has to be considered in each development; and 
reduction of poverty is an objective in sustainability achievement. Sustainability in water 
resources could not be achieved if it is only concerned with covering certain people or 
communities; all people need safe water for basic living.     
 
The Dublin conference (ICWE, 1992) highlights four main principles stating: 
 Water is a finite, vulnerable and essential resource which should be managed in an 
integrated manner. 
 Water resources development and management should be based on a participatory 
approach, involving all relevant stakeholders. 
 Women play a central role in the provision, management and safe guarding of water. 
 Water has an economic value and should be recognized as an economic good, taking 
into account affordability and equity criteria. 
 
Adoption of the above Dublin principles would increase the fear many observers have that 
would lead them to consider the water as an economic good, and therefore would need to be 
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priced economically, which would damage the interests of the poor and make irrigated 
agriculture virtually unfeasible. As a result of this, a number of disclaimers were introduced 
to the fourth principle, stating that beside water being an economic good, it is also a "social" 
good, which would mean that water is affordable to the poor (Savenije & Zaag, 2002). This 
conference, followed with other agreements, declared the rights of poor people to have access 
to safe water to cover their basic human needs. 
 
One of the important outcomes from the UN World Summit on sustainable development in 
Johannesburg in Sep. 2002, was the re-affirmation of the UN Millennium Development 
Goals, particularly goal No. 7, "Ensure environmental sustainability" for which one of the 
indicators is target 10, this stated "Halve by 2015 the proportion of people without 
sustainable access to safe drinking water" (p190), this goal is relevant to water authorities 
and identifies their roles in providing smooth access to safe water for all people at a 
reasonable price - in order to eradicate poverty as water is essential for life ( Sullivan et al., 
2003). 
 
Considering water as an economic good and has to be priced economically to recover the 
cost, not to deprive the poor of safe water for their needs or withdraw their rights for smooth 
access to fresh water.  All the people can get water at least for basic needs freely or at lowest 
cost. Enabling poor people to get water in good quality and sufficient quantity leads to 
achieving important objectives: 
 Protecting human health from diseases caused by dirty or contaminated water and 
therefore create savings in health costs 
 Selecting the appropriate tariff system will achieve some sustainability objectives 
through equity, income distribution, and reduction of poverty 
 Integration between sustainability aspects (environmental, social and economic), 
 Achieve social justice in communities and create a sort of integration between the 
people by sharing same resources, 
 Considering poverty in water resources sustainability may increase the willingness to 
pay, water tariff becomes more acceptable to the public, and water authorities will 
receive more subsidies as well as political and financial support.   
 
 In summary, there is a causal link between poverty and sustainability. Poverty should be 
addressed and considered in any sustainable development as it is a part of any community. 
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Provision of safe water to the poor is one of primary objectives of water authorities to achieve 
sustainability and avoid any health problems resulting from consumption of contaminated 
water. There is a big concern throughout the world through summits, agreements, and 
conferences declaring the rights of the poor to have access to safe potable water for their 
basic needs (drinking, cooking, sanitation, and bathing).    
2.4. FINANCIAL SUSTAINABILITY IN THE WATER SECTOR 
As earlier discussed in chapter one, the water situation in Middle Eastern countries is critical 
and most of these countries have utilized more than 75% of their water resources, with the 
exception of Oman which consumes more than 100%. This criticality forces governments in 
the Middle East to search for more secure and reliable water sources. They have found that 
the only strategic reliable option is desalinated sea water which is costly in its purification 
and distribution. Concurrently, the high cost of desalination and distribution force these 
countries to recognize water as an economic good. 
 
Likewise, as mentioned in previous section, one of the Dublin conference (1992) principles 
said that “water has an economic value and should be considered an economic good”, this is 
the first step towards financial sustainability in the water sector. Although the water is a 
social good, it is also an economic good that should be priced appropriately to make it 
sustainable and affordable.  Financial sustainability is very important in any sector as well as 
in the water sector. A sustainable water sector can evolve and provide service to the customer 
and meet the water demand for present and future generations. One of the water challenges 
mentioned in section (2.1) is low investment in maintenance of the existing service and 
developing new networks; this resulted from low water tariffs and therefore a lack of 
financial resources to meet the sector obligations. Financially sustainable sectors secure the 
service in its quantity and quality for present and future, as there can be no service and no 
sector if there is no financial sustainability. A guarantee of financial sustainability is needed 
to cover the full cost of water services which generally include environmental, production, 
infrastructure, O&M, and overhead costs. All these costs should be covered by water tariffs, 
subsidies, donations, and grants. Covering the cost of water is very important and is a strong 
element for achieving financial sustainability and improving the service provided to 
customers in terms of quantity and quality (UN WATER, 2011).  
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The prevailing perception (especially in developing countries)is that the government is 
obliged to provide water services freely or at a low cost, which does not conserve or respect 
the water resource (Ojo, 2011). If water is provided for free, then the water utilities do not 
have sufficient finances to provide the service. Consequently, the provider is not able to 
maintain the system, and hence the quality of services will drop down. Eventually the system 
collapses and people have no choice but to drink unsafe water or pay excessive amounts of 
money to bring in water, while wealthy and influential people receive piped water directly 
into their houses at subsidized rates. Thus the water-for-free policy often results in powerful 
and rich people getting water cheaply while poor people buy water at excessively high rates 
or drink contaminated water. Hence water pricing is an important instrument to break the 
vicious circle of the “free water dilemma.” But how high should the price be? (Savenije & 
Zaag, 2002).  
Generally, the water cost in many developing countries does not reflect the actual cost of the 
service due to low level of water tariffs, and thus there is a lack of financial sustainability. 
The prevailing perception about water service should be corrected and directed to the right 
way. Provision of water service freely or at low cost are not conserved or respected. There 
has been substantial confusion to the non-economist, what the statement ‘water as an 
economic good’. The disagreement among water professionals and various countries is the 
cost to be recovered. In principle, many of industrial countries like UK worked to recover the 
water service cost from long time because of industrialized economy while, in many 
developing countries like Oman need to work collaboratively to design appropriate water 
tariff that match their needs.  
 
The term “financial sustainability” in the context of this research reflects the financial 
capability of water utilities to meet their obligations. Therefore, the financial sustainability 
could be defined simply as “availability of sufficient revenue from the service provided to 
meet the sector obligations”. These obligations include recovery of water cost (whole life 
costing) and cost of capital investments required to extend the service and maintain it. While 
it should be noted that financial sustainability requires that only revenues collected from the 
provision of water services should be used to cover the whole associated costs of this service 
(Rehan et al., 2013). 
 
This definition matches several definitions mentioned by many researchers such as 
Koppenjan & Enserink (2009) which stated p284 “Financial sustainability refers to the 
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possibilities of (local) authorities to live up to the financial obligations that result from 
investments in infrastructures, both in the short and in the long run”. Another definition 
stated by Ayayi & Sene (2010) states that financial sustainability is the financial capacity to 
cover all of expenditure by its revenue and to generate a margin to finance its growth. 
McPhail et al., (2012) refers to adequate revenue to recover the operation & maintenance 
(O&M) cost and capital costs. While the Cardone & Fonseca (2003) define the term more 
generally, to recover of all the costs associated with water service to ensure its long term 
sustainability.    
 
Based on the context and study enquiry, this research is focusing and concerning the financial 
sustainability from economic side which is more important to recover the water service 
cost.Economic sustainability is broader in scope than financial and concerns other issues 
rather than simply financial (Spangenberg, 2005). Economic sustainability extends beyond 
the boundaries of the single organisation, and takes into account activities in and outcomes 
for societies at large (Tuppen & Zadek, 2000). According to Doane & Macgillivray (2001), 
there are two ways to approach economic sustainability - the first starts with how the 
organisation stays in business and approaches the issue from the inside of the organisation. 
The second approach looks at the economic impacts the organisation has on society and 
outside views. Meanwhile, to manage economic sustainability the following considerations 
should be taken into account:  
 The financial performance of the organisation, 
 The way the company manages intangible assets, 
 Its influence on the wider economy, and 
 The way and influence to manage social and environmental impacts. 
2.4.1. Implication of Economic Sustainability 
As discussed in previous section, economic sustainability is critical to any productive sector 
as well as for the water sector to secure the sustainability of service. Accordingly, any lack of 
economic sustainability may have negative impacts as follows: 
 Negatively affect the evolution of other productive sectors, such as industries and 
agriculture. In other words, poor progression of the water sector may threaten the 
integrated economy of the country. 
 Loss of external access to funds, as there is no trust in its performance and no funds 
can be guaranteed. (Tbilisi, 2008). Stability of the water sector is essential in 
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obtaining the confidence of financial institutions, which then provide the needed 
funds. 
 Poor performance including losses and permanent cash flow deficit, which leads to 
degradation of infrastructure. (Tbilisi, 2008). A shortage of cash flow in the water 
sector will affect performance negatively and lead to a loss in all the ambitious 
programs designed to extend new networks and improve water services.  
 Possibility of service deterioration which may result in poor water quality and 
therefore becomes a risk factor for causing many diseases. This will lead to a 
widespread health disaster and increase health sector expenditures consequently 
(Savenije & Zaag, 2002). 
 Decrease the coverage of water service in poor areas.  Decrease poor people’s access 
to fresh water and therefore increase the rate of poverty. One of the main objectives in 
water sustainability is to reduce the poverty via considering water needs of poor 
people; this is difficult to achieve if there is a shortage in funds. 
 Providing a low quality of water service will decrease the willingness of customer to 
pay (Cardone & Fonseca, 2003). The customer always aspires to get better services 
for his payments; if this does not happen, his inclination to pay will disappear over 
time. 
In summary, economic sustainability is a fundamental key for the water sector to evolve and 
achieve customer ambitions. All endeavors and efforts should be taken to maintain the 
financial sustainability of the water sector. Any degradation in performance will affect the 
economy negatively as most other productive sectors are interlinked with this sector.    
2.5. WATER AS AN ECONOMIC GOOD 
"Of all the gifts with which God has blessed us, water is the greatest. It must be cherished 
and husbanded. Every effort must continue to be made to develop this resource. If 
extravagance is forbidden by Islam, it is even more applicable to water. Indeed, Islam 
emphasizes in its teaching that it is our duty to conserve it. We cannot stress too strongly the 
need to observe the conservation measures laid down by the government in this respect. The 
use of this vital resource throughout the world can have a great impact on future 
development strategies, and indeed become a decisive factor in political tension and thus 
world security" From the speech of His Majesty, (Sultan of Oman) on the 21
st
 anniversary of 
Oman national day 1991. 
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Water scarcity has become an international concern. Many developments throughout the 
world had been in the past to maintain this resource for life development and to secure its 
continuity. Maarib and other dams were constructed in Yemen in 750 BC, various water 
works of the great Yu in China in 2200 BC, dams in Makhai and Lakorian in Persia in 1950 
BC, etc. All these developments and efforts aim to protect this resource and to get maximum 
benefits from water, not only for irrigation, but many other uses. 
 
Many efforts over the world take place to protect this resource. The Dublin Conference 1992 
is the first time in a UN setting where it was proposed to treat "water as economic good". 
This conference came up with many recommendations based on principles such as: water has 
an economic value and should be treated and considered as an economic good, taking into 
consideration affordability and equity. This principle recognizes human rights to have a 
smooth access to clean water at an affordable cost (ICWE, 1992).  
Furthermore, water must be considered as more than economic good, sharing water is an 
ethical imperative as well as an expression of human identity and solidarity (Castro, 2013).  
Conversely, treating water as a social good as in the past will diminish customer awareness of 
water scarcity, as well as increase water consumption. As a result, more financial investments 
will be required for coverage expansion and to maintain the existing one (Elnaboulsi, 2009).  
 
Al Amarah, (2010) p17 said that "the concept of water as an economic good (cost-benefit) 
will impact the sustainable livelihood of poor people since their affordability to secure water 
for drinking and food production very low, and the social fairness requires associating this 
concept with basic human and water rights, which should be reflected at policy and 
management levels. To avoid confusion over this concept there is a need to distinguish 
clearly between valuing and charging for water. The value of water in alternative uses is 
important for the rational allocation of water as a scarce resource (using the “opportunity 
cost” concept), whether by regulatory or economic means. Charging for water is applying an 
economic instrument to affect behavior towards conservation and efficient water usage, to 
provide incentives for demand management, ensure cost recovery and to signal consumers’ 
willingness to pay for additional investments in water services". 
 
The concept of water as an economic good reflects the value of water to users and their 
willingness to pay for it. Basically, treating water as an economic good is essential to achieve 
cost recovery and to make efficient use of water (Yuling and Lein, 2010). To consider water 
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as an economic good requires the use of it to be controlled and governed through institutional 
and legislative frameworks. These frameworks are responsible for formulating the strategies 
of water use, in order to protect it and keep it sustainable over time for present and future 
generations.  An institutional framework is very important and responsible for preparing long 
term plans to protect the water and set up the necessary policies and regulations.  Legislative 
frameworks should include robust policies and strategies to protect and regulate the activities 
related to water industries. 
 
Pricing of water is a legislative policy to promote water as an economic good and achieve 
economic sustainability, as well as achieving other vital objectives such as smooth access to 
safe water, provide healthy water to customers, and encourage the development of 
agricultural, industrial, and commercial sectors. Pricing of water also assures the allocation of 
water to the user who has the greatest need. The public interest in the allocation of water 
assures that social values have had an equal and sometimes predominant role in the market in 
relation to simply monetary value, as the legislation deems that water is not supplied just to 
those who pay the highest rate (MRMWR, 2009). This situation reflects the current case of 
water tariff in Oman. The current water tariff mainly is flat tariff and has lasted for a long 
time and was designed to meet social objectives. The current situation is much different. The 
cost of projects has increased in the areas of production, operation and maintenance activities. 
Moreover there is a need to improve the performance of the sector, create efficiencies and 
establish a robust water organisation. 
 
Many studies (OECD, 1998 & Asian Development Bank, 1993 ) shows that there is an 
increasing use of water pricing (water tariff) in many countries especially in developing 
countries to reach some socio-economic objectives. These objectives include promoting 
efficient use of water, social equity and protection of the environment. Different levels of 
water tariffs are considered to match their objectives and value the water. 
2.6. BASIC HUMAN WATER NEEDS 
“. . . All peoples, whatever their stage of development and their social and economic 
conditions, have the right to have access to drinking water in quantities and of a quality 
equal to their basic needs” p66, (United Nations, 1977). 
The literature shows that there is an extensive international legal agreement and declarations 
clarifying the human rights to have smooth access to potable water in sufficient quantity and 
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good quality to sustain life. These include: Universal Declaration of Human Rights in 1948, 
International Covenant on Economic, Social and Cultural Rights in 1966, International 
Covenant on Civil and Political Rights in 1966, and Convention of the Rights of the Child in 
1989. All these and others declare the importance access to drinking water as human rights, 
and clarifying the importance of this resource for life sustainability and continuity. While 
there are many agreements and declarations supporting the right to water, all governments 
and water utilities are obliged to provide minimum requirements of water unless there is an 
exist conditions beyond their capability to provide the basic needs. These conditions include 
disaster, discrimination, economic impoverishment, age, or disability. States must provide for 
basic needs (Gleick, 1996). Providing basic water needs should be considered and allocated 
in economic development plans. This will require investments of new resources to recover 
the cost of providing basic water needs. International and top local levels directives are very 
important in introducing this right in the economic development plan (Gleick, 1999). 
 
Studies over the world show that there are several arguments commonly made about the 
minimum requirement of water for essentials of life. Some of these studies mention the bulk 
quantity of water required per capita per day, and some of them clarify the quantity required 
for each human activity. Zetland & Gasson (2013) mentioned that 135 LCD is minimum 
quantity for economic and social development, WHO & UNICEF (2000) derived that 20 l/c/d 
is sufficient for domestic hygiene purposes from a source located one kilometer far, while 
Falkenmark (1991) mentioned that a figure of 100 l/c/day is necessary to maintain an 
acceptable quality of life. Shuval (1994) said that 75 cubic meters per capita per year is the 
minimum figure to meet domestic use as well as modest industrial and gardening needs. 
Gleick (1996) recommended that international organization and water utilities adopt 50 
l/c/day as the minimum water requirement as the new standard to maintain domestic life.   
 
However, it is clear from the above that there are different conclusions and recommendations 
related to minimum water requirements, ranged from 20 l/c/d as the minimum to 100 l/c/d as 
the maximum. Minimum water requirements should include all basic human activities, 
drinking, cooking, bathing and sanitation.  To develop an appropriate figure of MWR, many 
factors need to be considered: public stand pipe or water network (house connection), how far 
the service from the user, climate conditions, resident culture, national economy, and 
availability of quality water resources. Finally, providing water in good quality and sufficient 
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quantity for basic human needs is very crucial for water and community sustainability, and it 
is the mission of water utilities.    
2.7. WHOLE LIFE COSTING (WLC) 
There is a variety of opinions related to the definition of Whole life costing, which depend on 
experience, field work, and economic background (Boussabaine & Kirkham, 2004). 
According to Skipworth et al., (2002), Whole Life Costing (WLC) is one of the best 
economical approaches and can be defined as a management tool for decision maker to 
conduct an economic evaluation for all the costs associated with acquisition and ownership of 
a product, service, asset, or project. Another comprehensive definition stated by Boussabaine 
& Kirkham (2004) p7 "Whole life cycle costing (WLCC) is a dynamic and ongoing process 
which enables the stochastic assessment of the performance of constructed facilities from 
feasibility to disposal. The WLCC assessment process takes into account the characteristics 
of the constructed facility, reusability, sustainability, maintainability and obsolescence as 
well as the capital, maintenance, operational, finance, residual and disposal cost" 
 
 WLC as an effective economic and management tool aims to do the following (Skipworth et 
al., 2002): 
 Maximize the benefits of short and long-term investments, 
 Provide more options for water service investments, as it gives the actual cost of 
service, 
 Be a management tool for economic assessment that links service performance with 
incurred cost of that performance, 
 Support decision makers with the lowest investment options and problem solving. 
 
The main important factors to maximize the benefits of WLC, is the availability and 
reliability of data, proper quantifying of those data, as well as the experience of the 
practitioner to work with this data to predict the most strategic option and minimize the risk 
occurrence and uncertainty. Adoption of WLC in early stages of a project will help to make 
explicit definitions of all risks, quantification, analyzing and presenting them as a part of 
strategic decision that will help the client or decision maker to be confident in their decision 
(Boussabaine & Kirkham, 2004). Further, several research projects investigating the financial 
costs/benefits of sustainable urban water management practices have successfully used a 
WLC approach (Roebuck et al., 2010). Identification and categorization of the whole cost 
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associated with water service from cradle to grave will support the achievement of financial 
sustainability and force the service provider to look for many alternatives for increasing 
income and making the required improvements on the water system. As per the definition 
stated above by Boussabaine & Kirkham, (2004) the WLC is a dynamic and ongoing process, 
which could be applied at any stage of the project as well as carried continuously to give 
better cost estimation and event prediction. Continuous application of WLC in each project 
phase will provide more realistic solutions and decrease the risk occurrence in that stage.  
Adoption of WLC in water sectors will enhance effective decision through the differentiation 
between many options and ensure the selection of a cost effective solution. For example, 
when selecting the appropriate desalination technology, WLC will provide the client or 
investor several alternatives based on many factors that should be considered from the early 
stage of the project, such as capital cost, energy consumption, emissions, climate change, 
operational costs, asset characteristics, topography, etc. The client’s priorities will govern the 
selection of the best alternative. 
Based on the aforementioned that the WLC is an economic approach, and aims to achieve the 
lowest cost of water by considering all the relevant costs (economic and environmental) the 
research supports the adoption of WLC in water production and desalination plant projects, as 
this tool could provide some benefits as follows: 
 It is used to prioritize a number of competing alternatives, decision makers in the 
water sector need to have many options at hand to select the most appropriate one 
based on his priorities. Competing alternatives are needed in desalination plant 
technology and WLC will help to select the effective one.   
 It could be used at any stage of the project. This is very important in desalination 
projects to be applied from time to time; regular assessment of water production 
assets is needed to quantify any future event or risk, environmental impact for left 
period.  
 It concerns risk, definition, quantification, and management. Risk is one of project 
constraints that should be considered properly in all project phases. Production of 
water services crossing many projects starting from finding the  source, construction 
of desalination plants, storage reservoirs, pumping stations, rehabilitation, upgrading, 
and extensions. In all of these projects, risk should be known and considered in order 
to be managed and controlled. 
 WLC addresses social, economic, and environmental issues which form a 
sustainability framework. Thus, it is a good tool to achieve financial sustainability.  
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2.7.1. WLC Application 
Literature indicates that WLC is not extensively used in practical applications although it is 
developed theoretically well. LCC is more widely used in some procurement routes such as 
public procurement and Private Finance Initiatives (PFI) (Kishk et al., 2003).  WLC had its 
first appearance in construction industry, but is still not yet recognized properly due to the 
lack of standard methods, and lack of sound data that helps to reach the appropriate decision. 
Therefore, there is limited adoption of WLC for the following reasons (Boussabaine & 
Kirkham, 2004):  
 The absence of a standard recognized method for calculating WLC, 
 Difficulty to gather all the data and information required to carry out WLC 
calculation, 
 It is difficult to predict and set up strategies beyond construction, such as operation 
and maintenance, rehabilitation, extension. 
 Extra resources in terms of time and manpower are needed to carry out WLC 
calculation. 
 
Obviously, these difficulties are enough to stop the work with WLC, especially in the absence 
of willingness to overcome these difficulties. Practical experience shows that in some cases, 
stakeholders are not willing to add extra costs to capital project costs and prolong the project 
planning phase, as sometimes they do not trust the outcomes of WLC. 
 
The limited consideration of WLC due to the above reasons has made its application rare 
even in the water industry, except in some countries such as the UK. The Water Research 
Centre in the UK takes the lead in developing WLC application to a pipeline as a part of 
water system (Engelhard et al., 2003).  To carry out WLC calculation in a pipeline, all the 
boundaries should be defined geographically, temporally and financially. Many data and 
information need to be collected and analysed until the appropriate option is reached. All 
these activities will add extra costs to project capital expenses and may delay project 
sanction. That is why some stakeholders are not willing to continue with WLC.  
2.7.2. WLC Framework 
 According to Skipworth et al., (2002) & Engelhardt et al., (2003), whole life costing 
framework is composed of internal costs (activity based cost) and external costs (life cycle 
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costing), each of which has its own characteristics as will be discussed below. The figure 
below shows the framework of whole life cost: 
 
 
Figure 2.3. WLC Framework 
 
2.7.2.1. Activity Based Costing (ABC) 
Activity Based Costing (ABC) or sometimes called internal costs, focuses on analyzing both 
direct and indirect costs. Direct costs consist of labor, materials or any other costs associated 
with the product or service. Indirect costs or sometimes overhead cost include service or 
customer related costs. Skipworth et al., (2002) state that ABC is a method of setting up the 
costs of the organization for its products, services, and projects through the activities for 
which the overhead costs are included through identification of the resources costs required 
by the activities output. 
2.7.2.2. Life Cycle Costing (LCC) 
Skipworth et al., (2002) state that Life Cycle costing (LCC) are the costs resulting from the 
consequences use of a product or service or any activity through its life cycle, with 
environmental costs that may be associated from negative use, and according to Glucha & 
Baumann (2004), (LCC) is an environmentally oriented base that provides many scenarios or 
options to decision makers for effective cost production and sustainable solutions that will 
not harm the ecosystem. Woodward (1997) mentioned that LCC aims to provide evaluated 
effective investment options, consider the impact of total cost rather than capital cost, 
enhance management of completed projects, and ease the mission of competing alternative 
selection.  
Dhillon (2010) mentioned some points associated with LCC as follows: 
 Management plays a key role to maximize the benefits of LCC and its worth, 
Activity 
Based  
Costing 
(ABC) 
Life Cycle 
Costing 
(LCC) 
Whole Life 
Costing 
(WLC) 
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 One of the main concerns of LCC outcomes is risk management, 
 The knowledge of the LCC practitioner is important to overcome any data base 
difficulties, 
 Data is a very important factor to get trustworthy cost estimates, 
 LCC helps perform design optimization, making strategic decisions.    
 
 In order to maximize the benefits of LCC, Glucha & Baumann 2004 identified three main 
critical issues for the practical use of LCC: 
 Environmental data should be available and reliable: management level or decision 
makers should have updated reliable data that enables them to differentiate between 
the available alternatives and choose the more sustainable one. These data should 
include costs and lifetime energy use of different assets. Taxes and fees are also 
important and not necessarily applicable because they could vary from time to time 
and from one location to another. Any lack or shortage of required information may 
cause obstacles to decision makers for successful solution. Moreover, poor 
information quality will be another obstacle to reaching an effective option. Archiving 
data is very crucial for any organization and therefore for LCC. 
 Expected benefits from LCC: service providers expect some benefits resulting from 
their decision to use LCC. These benefits may not be direct or actual monetary 
figures, it could be learning data collection, estimating future events, environmental 
aspects, projects aspects calculation, and finally doing LCC. As discussed above and 
before making the decision, a guarantee of updated reliable data is very important for 
minimizing and mitigating any expected risk or uncertainty. These data should be 
structured and categorized in a professional manner to ease the impacts of an effective 
decision.   
 Conceptual definition and methods: full understanding of the right definition and 
methods of how to calculate LCC is very important, as there are many environmental 
accounting tools closer to LCC (i.e. full cost accounting FCA, life cycle accounting 
LCA, etc.). Thus, the user should be aware of the method and definition as there are 
some methods with different concepts for calculations. For more clarification about 
these methods and definition, refer to Glucha & Baumann (2004). Practitioners who 
use LCC also should be aware of each concept of LCC, as there are four different 
lifetimes that may be used for it: economic, technical, physical and utility life, each of 
which has its own concepts. The economic approach measures building profitable 
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time, the technical approach focuses on number of years until the technology renders 
the building obsolete, the physical one measures the period of physical use of the 
building and finally, the building utility approach focuses on satisfactory use of the 
building according to established performance standards.   
 
It is clear from what is mentioned above that LCC is a good tool for decision makers in utility 
service providers to estimate the costs associated with water service related to environmental 
issues. Availability and reliability of data is very important for making effective decisions for 
project sanction. LCC is a cost effectiveness tool that provides many alternatives for 
investment. Consequently, LCC is very important tool to assess the environmental impact and 
provide proper estimation for water service cost from an environmental point of view. 
Eventually, it is very important to set up an appropriate water tariff that achieves the financial 
sustainability in the water sector.   
 
2.7.3. Factors Influencing the WLC 
Practical experience shows that there are some factors which affect the whole life costing of 
water services that should be considered before making the decision for sanction - these are: 
 Source of water: water source plays big role in capital cost as well as in operation and 
maintenance cost, especially in developing countries and where there is a shortage of 
rain. Most of these countries rely on desalinated water from the sea or brackish water. 
Desalination infrastructure required for sea water is more costly than for lakes or 
rivers where the salinity is low. Salinity factor is crucial in investment cost, the higher 
the salinity, the higher the cost of desalination.  
 Distance of source from served areas: this is another factor that should be considered 
in capital and O&M cost. The greater the distance, the higher the cost as the system 
needs more infrastructure such as pumping stations, reservoirs, monitoring, power, 
and possibility of leakage. All of these are considered in whole life cost and assumed 
to affect the water tariff.  
 Area topography: area topography is the third factor that affects the WLC. Water 
providers increase investment costs in hard topography areas, as it is very difficult for 
construction and pumping in these areas. Moreover, there is a possibility of delay in 
project delivery in some areas where there are hard rocks and mountains.  
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 Cost of fuel or electricity power: fuel costs are not stable, depending on availability 
and global demand, especially in countries that are not producing fuel. Other factors 
include the source of energy, gas or electricity, distance from treatment plants and 
other water infrastructure such as pumping stations and reservoirs. 
 Cost of chemicals: quality of water sources identify the quantity and quality of 
chemicals required for water treatment. Bad quality and more salinity need more 
chemical materials to become acceptable and potable. Also, depending on how far 
away the source of the chemicals is, and the quality and type of chemicals used. 
 Source risk: this covers shortage of source, jellyfish, red tide, and source pollution. 
Water providers should consider all these risks and take preventive actions in order to 
avoid any failure of treatment plants. 
 Rate of inflation: inflation directly affects the cost of materials, fuels, and salaries and 
this will be reflected in WLC. An unstable global economy is the main source of 
inflation. 
 General costs: this refers to depreciation, taxes, insurance, concessions costs, and any 
improvements in contracts; such as; more safety being required, or new labor added. 
 Environmental concern and interest: as there are more concerns about environmental 
issues, the WLC will increase and LCC will also. The more the environmental 
concern, the more the increase in WLC.   
 
These are the most common factors that may affect the whole life cost of water service 
(WLC) negatively or positively in some cases. However, there is a variation in these factors 
from region to region and from time to time. For instance, some of them are not applicable in 
developing countries and some are in industrial ones. Also, they may be applicable in urban 
areas and not in rural areas.  So, any change will affect the WLC and therefore affect the 
financial sustainability through water tariff and subsidies. WLC generally is not stable and 
can vary from time to time and from place to place. 
2.8. FINANCING OF WATER 
Many of the water utilities face difficulties in covering the cost of water, especially in 
developing countries which face water scarcity and have only the sea water desalination 
option, in addition to the high rate of poverty. Moreover, these utilities do not perform well 
because of low motivation, poor management, inadequate cost recovery and political 
interference (UN Report, 2009). Financing water means availability of sufficient fund to run 
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the water sector in efficient way that secures the quantity and quality of water.  Thus, in order 
to secure the funding to recover the whole cost of water service, the water sector has many 
sources of finance. These are water pricing, subsidies, and enrollment with the private sector 
in partnership. Public private partnership contract is to improve the efficiency of water sector 
through efficient money investments. 
2.8.1. Water Pricing 
Castro (2013) mentioned that, selling water for a profit has a very long history, as ancient 
Middle Eastern societies adopt rules to allocate the water sources fairly and to protect it of the 
population from water profiteers. According to Molinos et al., (2013), economic theory has 
suggested that the ‘correct’ pricing of goods such as water has the potential to yield 
considerable benefits in economic efficiency.  Hoque and Wichelns (2013) state that water 
prices help in communicating resource scarcity and encouraging consumers to adopt more 
efficient practices that are consistent with the goal of managing urban water resources in a 
sustainable manner. The water sectors in many developing countries face enormous 
challenges in providing water to the growing population. Some of these challenges result 
from the lack of commercially-oriented culture inside and outside the water utility 
environment. The lack of commercial orientation in water utilities contribute to and share in 
driving the bad performance of these utilities and consequently lead to an unsustainable water 
sector. Many actions have been taken to address this problem. The most effective and notable 
one is the pricing of water. Water pricing is not just to bring commercial orientation to the 
utility but also will reduce the demand on water, increase conservation, increase the chance to 
expand water coverage to other areas and achieve sustainability accordingly. Commercial 
orientation is the organisation culture the most effectively and efficiency, create the necessary 
behaviors for the creation of superior value for customers and thus continuous superior 
performance (John et. al, 1990). Run the sector under commercial orientation reform implies 
the reduction in depth and scope of government participation and interference in an economic 
activity. Government participation is needed in financial regulation to protect the 
stakeholders in the water sector. Operating the sector under market orientation leads to 
increase the economic efficiency. According to Chang et al. (1999), there is a positive 
relationship between market orientations and operating effectiveness and cost efficiency. The 
adoption of a market orientation can help a service provider design and offer a service that is 
perceived by customers as being of superior quality, while making a profit and building 
40 
 
competitive advantage. A market-oriented business continuously studies various means of 
improving its offering quality and enhancing sustainable superior value for its customers. 
 
Water pricing works to increase the customer’s awareness of water scarcity, as well as 
negative effects such as a risk of overall reduction in water production (Veettil et al., 2013). 
Cost recovery pricing is recommended because it will provide market signals so that 
decisions to consume water are in line with actual needs and willingness to pay fully 
associated cost (Bayliss, 2013). Also, pricing of water pursues to achieve other objectives of 
equity, public health, financial stability, public acceptability, transparency and simplicity 
(OECD, 1999). Moreover, many authors argued that the water pricing will increase water 
conservation and decrease the subsidies as well as encourage more investment in water 
infrastructure (Martins and Fortunato, (2007); Garcia, (2005) and Ruijs et al., (2007). 
Conversely, water underpricing is slowing water sector evolution and coverage expansion 
without contributing much to equity objectives (Bayliss, 2013). In developing countries 
where the desalination is the only option, the water pricing will be little bit high because of 
high cost of production. Pricing of water in this option depend on many factors such as type 
of resource (Wells field or sea) to determine the degree of salinity, desalination technology 
(Multi-Stage Flash Distillation (MSF), Multi-Effect Distillation (MED) or Reverse Osmosis 
(RO)), the quantity of water needs to be distilled: the high quantity the less price, how the 
resource is far from the targeted area, type of infrastructure needed such as capacity of 
storage reservoirs, pumping stations and control system. Also, the type of contract between 
the developer and water utility and for how many years (Build & Operate, Build, Own 
Operate, Build Own Operate and transfer), market inflation,  fuel cost, environmental aspects, 
risks and taxes. All these factors are important to set up the water pricing. Thus, many 
developing countries face difficulties to bear the whole costs to their customers because of 
high rate of poverty in some countries. This depends on how the economy is stronger and the 
level of income. 
 
The willingness of countries to adopt and apply efficient water pricing policies cannot be 
solely expressed by their water scarcity or by the shortage in their budgets, as the developed 
countries have more diversity and open reform of water pricing policies and tariff structure 
(Dinar & Subramanian, 1998). Water and wastewater tariffs differ notably across cities, as do 
the local costs of water extraction, purification and distribution. There are also differences in 
the socio-economic conditions of households, the revenue requirements of water supply 
41 
 
utilities, political implications, and the scarcity value of water. The practical experience and 
research shows that the water pricing policies and tariff structures are not identical in all 
countries, as there are many factors affecting these policies and tariff structures. These factors 
include: type of water source (sea water, ground water, lakes, rivers, etc.), type of 
desalination technology used, how far the source is from the desired service area, the 
population size, the geographic nature of the service area, water scarcity, economic 
conditions of the country, the amount of government subsidy, and the willingness of water 
utilities to cover the cost of water (Hoque & Wichelns, 2013). Rogers et al., (2002) concludes 
that: 
 The success of water pricing in effective water management in many water sector all 
over the world. 
 The ability of water pricing to improve the distributional equity for the poor in many 
settings, 
 Water pricing leads to sustainable water resources. 
 Water pricing encourages customer awareness of water scarcity (Veettil et al., 2013). 
 
According to Wichelns (2013), the expected cited goal when discussing water pricing issues 
look to efficiency, equity and sustainability. Appropriate water pricing can communicate the 
pertinent costs and scarcity conditions in a way that motivates the customer to utilize the 
water in an effective way. Howarth (2009) report that p568 “efficient water pricing policies 
have a demonstrable impact on water demand, sending the right price signal to water users 
and providing a clear incentive for users to improve efficiency of water use and to reduce 
water pollution”. Financial sustainability is achieved when the service income is sufficient to 
cover the annual expenditures of O&M costs, and the fixed costs of water delivery system, 
including the depreciation, replacement, rehabilitations and service expansion. This cannot 
happen without effective management of the water system which ensures continuity of water 
service over time (Savenije & Zaag, 2002 and Wichelns, 2013).     
 
In summary, in order to achieve sustainability, water pricing should reflect financial, 
environmental and social costs. Concurrently, it has many advantages and benefits to water 
utilities, communities and environment: 
 It is an effective approach to address the water scarcity problem and their challenges,  
 It is an effective tool to use water in a very efficient way, 
 It will assure that water will be allocated for those with higher needs. 
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 It will force the customer to look for advanced technology instruments to be used for 
conservation and loss reduction.  
 It will create self-awareness with customers about the value of water, and 
 It is an appropriate tool to protect the ecosystem. 
2.8.2. Water Tariff Structure 
The general definition of tariff is the payment made by customers (residential, commercial, 
industrial and public) to get public service (water, electricity, sewage, gas) on periodic basis. 
Tariff structure is the critical component of public policies in water sectors to achieve the 
objectives of efficiency, equity, and financial sustainability (Wichelns, 2013). In many 
utilities, the tariff is far away from the level needed to cover the cost of service, and thus 
struggles from insufficient income, and as a result the subsidy bill is increased (Zetland & 
Gasson, 2013). Appropriately designed tariffs help to achieve revenue sufficiency, equity and 
affordability (Hoque & Wichelns 2013). Tariffs show the level of income that is paid by 
customers to service providers and designed to achieve many objectives such as (Cardone & 
Fonseca, 2003): 
 Water service cost is the first objective to be covered from tariff. This cost includes 
production, operation & maintenance, and other administrative costs. Moreover, tariff 
cost also is used to provide water services to other uncovered areas. 
 Providing access to potable water to all customers regardless of their types and 
income levels, considering their capability to pay for this service as well as health 
impact.  
 The tariff should be reasonable to enable the users to get safe, healthy and sufficient 
water services. 
 The tariff also is designed to educate customers about the scarcity of water and push 
them to conservation efforts.  
 
Boland & Whittington (2003) add other objectives and considerations as follows: 
 Income distribution: this objective is considered in the spirit of fairness and the tariff 
is used to redistribute the income among the users through increasing block tariffs. 
For instance, the big customers pay more to subsidies than the small ones.  
 Public acceptability: the successful tariff should be acceptable and not the focus of 
public criticism  
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 Political acceptability: the tariff should be acceptable politically to get enough support 
and avoid any political interference.  
 Simplicity and transparency: it is important that the tariff should be easily explained 
and understandable for all levels of consumers in order to stimulate the willingness to 
pay for water services. 
 Net revenue stability: the tariff should be flexible and open to change, to make 
allowances for any uncontrolled or unforeseen circumstances such as weather or 
economic conditions. 
 Ease of implementation: the tariff should be implemented smoothly and without any 
legal barriers or obstacles. 
 
However, practice and literature show that different types of water tariff structure are applied. 
Sohail (2004) in Guidance notes "water and sanitation tariffs for the poor mentioned two 
different categories of tariff structure: unmetered (unmeasured) and metered (measured). The 
measured category include seven types of tariff: 1) simple volumetric rates, 2) rising block 
with "lifeline", 3) rising block with strong conservation signal, 4) fixed/minimum charges, 5) 
higher non-domestic charges, 6) different charges for water and sewage, and 7) 
differentiation by level of services.   
2.8.2.1. Non volumetric tariffs (Fixed Charge): 
In this type of tariff, there is no requirement to measure the actual consumption of water 
levels consumed as there is no cost for meter installation and bill collection efforts. There is a 
fixed rate to be paid by the customer to the utility based on considerations such as type of 
customer (residential, commercial, industrial, agriculture), the size of flat (small or big, 
traditional or modern), fees per person (adult or child), income level, capacity of estate (no. 
of workers, no. of toilets..), pipe size (16mm, 32mm ..). The main disadvantage of this 
category is the lack of incentives to reduce or limit the consumption as the rate is fixed for all 
levels of water usage (Olivier, 2006 and Hoque & Wichelns, 2013). Many of private water 
utilities in industrial countries like UK are interests in adopting this approach. This approach 
is saving the cost of water meter installation and bill collection efforts. Moreover, in this 
approach there is no possibility for meter defect or reading mistake.    
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2.8.2.2. Volumetric tariff: 
In this type of tariff, the actual water consumption is measured and charged. Volumetric tariff 
has four types as follows (Cardone & Fonseca, 2003 and Hoque & Wichelns, 2013):- 
 
 Lifeline Tariff: one of the objectives of tariff design is to provide smooth access to 
safe and healthy water services to all users independent of their levels, so this block 
determines the human basic needs such as drinking, cooking and washing. This level 
of tariff addresses the poverty issue and should be provided either freely or at low cost 
as it is a basic need. This level of service should be supported and subsidized by the 
local government or public utilities (Banerjee et al., 2010).  
 Constant Volumetric Tariff: in this uniform tariff, all the customers pay the same 
amount per unit of water used, regardless of their activity type (commercial, 
residential, industrial). The user pays per unit of water used independent of the 
volume used. 
 Increasing Block Tariff (IBT): this type is the more common tariff used in water 
service, whereas the consumer pays per unit of water used for different levels of 
consumption (Sibly & Tooth, 2013). There is a rate per unit of water in each level of 
consumption, the more consumption, the higher rate per unit consumed. IBT gives a 
signal to consumers of the actual cost of water and encourages them to conserve. 
Olivier (2006) said that the introduction of the increasing block tariff will achieve 
other objectives such as affordability while allowing subsidies for the first block 
(lifeline/essential life). The second objective is resource conservation as high water 
usage results in higher charges and the increase of economic efficiency when the 
upper block corresponds to the short run marginal cost of using water (Banerjee et al., 
2010). 
 Seasonal and Zonal Tariff: basically, this type of tariff differs from season to season 
throughout the year as well as the areas concerned and it is appropriate where the 
water availability varies significantly. For example, the summer season in some areas 
has a lower availability of water and thus the water charge is higher compared to other 
seasons, or in such areas, there are alternative free water sources and so the water 
tariff from the main supplier becomes useless. Similarly, the water tariff will become 
high in some areas where the suppliers have difficulties providing the services to 
users.  
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Also, there are two other types of tariff which are rarely used and in a limited way: 
 Decreasing Block Tariff: this type of tariff is the reverse concept of the increasing 
block tariff; the lower the consumption, the higher charge per unit of water used and 
the increase in water consumption is followed by the decrease in unit cost. This type 
is uniquely used in the United States and it does not encourage resource conservation 
as well it provides incentives for more water use. 
 Output-based Tariff: this is a new innovative type of tariff based on the scheduled 
improvements of water services provided and promised by water suppliers. There is 
an exchange between the customer and the supplier to improve and upgrade the 
service continuously. This approach is more understandable and desirable by the 
customer as he will see the value of his payment.    
 
There is one more uncommon used water tariff called the two-part tariff. This type of tariff is 
a pricing schedule of the form a + pq, where “a” is a fixed fee paid by the customer to have 
the right to purchase any amount of good, “p” for each of the “q” units of the good 
purchased.(Steven et al., 1999). Thackray (1992), mentioned other water tariff structures in 
the water industry, these are: 
 Equated tariff: it is the total income required for any one of the three piped services 
(water supply, waste water sewerage and disposal, and surface water sewerage and 
disposal) divided by the total forecast of any one of the chargeable units for that 
service. This kind of tariff is more commonly used in the UK and other industrial 
countries where the three piped services are provided. 
 Time of day/Peak rate tariff: this type is very difficult to use in the water industry 
and it is more common in communication and electricity sectors. It has the same 
principle of seasonal tariff but in short range - hours rather than days or months. 
 Cover and Usage charge: the principle of this tariff is combining both relatively high 
rates of water use with a cover charge for a prepaid volume of service. For example, 
in household usage, a fixed rate is already covered and unit charges are used for 
another purpose such garden watering. On the industrial side, it is a bit different; 
higher prepaid charges can be linked to a falling block tariff to reflect scale economies 
as well as distribution costs. This type of tariff is more common in central England, 
Scotland, and many other countries in Europe.    
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These are the most common types of water tariff mentioned in the literature and used 
practically. Each region has its own tariff approach depending on technical, administrative, 
and organizational developments, economic policy, climate, water resource 
availability(quantitative and qualitative), population density and social components 
(Wiederkehr et al., 1994). Depending on the planned objectives to be achieved from water 
tariffs and polices, water providers select the appropriate approach with coordination between 
the concerned authorities. Selection of the appropriate tariff in consideration of affordability 
and basic human water needs. The question now is "which one is the most appropriate for 
the water sector in developing countries like Oman in order to achieve sustainability?" It’s 
even more relevant to developing countries which suffer from shortages of water and budget 
constraints as well as face high demand. Moreover, most of these developing countries rely 
on sea water desalination which costs more than treated water from lakes and rivers. Looking 
for a more innovative and integrated water tariff is very important for developing countries to 
achieve financial sustainability.  
2.8.3. Incremental Water Tariff 
This type of water tariff is more common and widely used in developing countries and some 
industries (Sibly & Tooth, 2013). Many public water utilities receive most of their funds 
(subsidies) from the government, which is why those authorities have more incentive to listen 
to the government rather than their customers, which causes a lack of customer orientation in 
these authorities. There is a big concern in these utilities to recover their service cost from the 
government to their customers, as these utilities become dependent on their customers funds 
(water cost) (Schwartz, 2008). This practice is encouraged in many countries and is 
incentivized to withdraw government financial support gradually, until the water tariff is 
adequate to recover all the costs incorporated in water services. 
Liua et al., (2003); Banerjee et al., (2010) and Sibly & Tooth, (2013) said that many utilities 
are very interested in adopting the increasing block tariff structure more than other tariffs, 
because of its advantages: 
 Easier cost recovery: pricing of water aims to achieve financial sustainability in the 
water sector. IBT is more appropriate for achieving these objectives than other tariff 
structures. The diversity of blocks in this approach is enough to recover the cost of 
water. 
 Equity: these advantages show that all levels of customers paid for water consumption 
in accordance with consumed volumes. 
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 Demand management; this advantage provides effective demand management through 
the encouragement of source conservation, as well as allows for more service 
coverage. 
 
A study conducted by the World Bank for Water Supply Pricing in China (2007) shows that 
the use of the Increasing Block Tariff structure will reflect the actual cost of water services to 
customers using large quantities of water while allowing subsidies for essential use. The tariff 
of the top block in IBT could reflect the marginal cost of water, while the subsidies are 
provided to the lower blocks in the IBT and thus protect low income customers. The study 
concludes with a recommendation to adopt the IBT approach because it has the advantages of 
efficiency and equity, more so than other tariff systems.  
 
On the other hand, the same study (2007) highlights some problems in introducing IBT 
systems: 
 Revenue sufficiency: the worries about this problem are that the majority of 
consumers may end up with the lower block and pay only for lifeline cost. The 
implication of this problem is that the tariff will not achieve the goal of cost recovery, 
as most of the customers will benefit from the subsidies. 
  The second problem relates to the concern of water utilities itself. The concern is that 
the water utilities give more attention to the top block consumers in providing and 
improving the services while neglecting the lower block consumers. The regulator 
should oblige the service providers to take care of the poorest people to get enough 
subsides and support from the government. Also, to overcome this problem, the 
government should not isolate poor people in dependent blocks and should immerse 
them in the community.  
 The third problem concerns the subsidies. IBT subsidizes all consumers for the first 
block consumption, the subsidization is guaranteed when the full first block is 
consumed and the worry is that not all of the poorest will do this, and may lose the 
full subsidy. 
 Recent research conducted by Sibly & Tooth (2013) shows how IBTs are a poor 
approach to pricing. Although often regarded as a motivational method to help the 
poor, IBTs does not encourage consumers at any income level to reduce their water 
bill by reducing consumption. Also, they find that the equity is not improved by 
adoption of IBT approach. 
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Boland & Whittington (2003) discuss in his paper The Political Economy of Increasing Block 
Tariff in Developing Countries, the problem and limitation of IBTs. He stated that p1 " The  
IBT  have not been sufficiently appreciated by practitioners: (1) the inability of water utilities 
to limit the size of the initial block for residential users due to political and other pressures; 
(2) the difficulty of confronting users with the proper economic incentives without large 
departures from marginal cost pricing for some users; (3) the difficulty in raising revenues to 
meet a financial (cost recovery) constraint without large departures from marginal cost 
pricing due to lack of knowledge of household demand; (4) lack of transparency and 
difficulty of administration; and (5) problems posed when a household with a metered 
connection supplies unconnected neighbors or vendors" 
 
While in another paper, Boland & Whittington (2000) mentioned the advantages of 
introducing the IBT system in water utilities as follows: 
 IBT system promotes equity by creating cross subsidies - the top block consumers 
(big residential customers, industrial, commercial) subsidizes the lower block 
customers (low income household) through the high rate of water in the top block. 
 IBT allows firms to subsidize individuals and is designed mainly to recover the cost 
of water through different tariff blocks. 
 IBT discourages "extravagant" and “wasteful" use of water. Economic theory holds 
that this approach encourages water use conservation and more efficient water usage. 
 IBT approach is consistent with marginal cost pricing; IBT is a very good system for 
economic efficiency as the tariff reflects the marginal cost of the service. 
 IBT is needed to match the rising of marginal cost of supply; increased price blocks in 
this system reflect the increased use of water.      
 
According to Conradie et al. (1999) and Sibly & Tooth (2013), adoption of an increasing 
block tariff in the water sector will enable the government to provide water for basic needs 
for both low and high income households. Moreover, IBT is a more appropriate and attractive 
approach for irregular income distribution in a country.  
However, the above shows that there are different views and arguments of introducing the 
IBT system in water utilities to generate  income from customers; Literature (Boland & 
Whittington 2003; Asian Development Bank 1993; Liua et al., 2003; The World bank(China 
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Study), 2007) recommend the use of IBT system as the best practice of water pricing 
structure. This recommendation is supported by these advantages: 
 IBT is the best approach for cost recovery, 
 IBT encourages equity, fairness and resource conservation. 
 IBT provides incentives for economic efficiency, 
 IBT encourages effective demand management, and 
 IBT is a good system for income distribution.  
 
The latest research conducted by Sibly and Tooth (2013) does not recommend the adoption of 
IBT, because it does not incentivize the customer to reduce their consumption, is a poor 
approach for pricing, and does not encourage the equity. Thus, looking for a more innovative 
approach to achieve financial sustainability and other objectives such as reducing 
consumption and encouraging equity is what this research is carried out. The table below 
summarizes all the types of water tariffs and their characteristics as well as their compatibility 
with sustainability.   
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Table 2-1. Characteristics of Some Common Water Tariffs: 
 
No. Type of Tariff Characteristics 
 
compatibility with 
sustainability  
1. Fixed Charged  Very simple 
 No water meter to measure consumption 
 No incentives for conservation 
All the consumers pay same amount regardless of their 
usage, the charge sometimes does not reflect the real  
consumption 
No, it does not meet 
sustainability targets 
(discourage resource 
conservation) 
2. Life line   Based on subsidies, basic need for water provided free or 
at a low rate  
  Any consumption beyond the line will be provided as 
per the normal rate 
 Developing countries 
Yes, it works to 
reduce the poverty 
framework. 
3. Uniform   All the customers pay the same amount per unit used, 
independent of their type (residential, commercial, 
industrial….etc.) 
 Commonly used in some countries. 
No, it does not meet 
sustainability targets 
4. Seasonal and 
Zonal 
 The tariff based on the availability of water (quantity and 
quality) on season or areas. 
 Rarely used, one example in Chile 
No, it does not meet 
sustainability targets 
5. Out-based   The payment based on the performance of service 
provider to improve the services on an agreed schedule. 
 Not applied yet. 
No, it does not meet 
sustainability targets 
6. Decreasing Block  The low payment based on high consumption, 
consumers will be penalized for lower consumption. 
 Does not encourage source conservation. 
 Rarely used, except in USA  
No, it does not meet 
sustainability targets 
7. Increasing Block  The most common tariff 
 Has different levels of consumption(rate) 
 The rate increases as the volume used increases 
 Nonresidential use (commercial, industrial) has a higher 
rate. 
 Widely used in developing countries and other industrial 
countries such as Spain and Turkey 
It is the most 
common tariff to 
achieve 
sustainability 
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Concurrently, the water tariff should reflect the cost of an efficient operation of the sector and 
should not be too high as the public would pay for the inefficiency of the sector (Chan, 2009). 
According to Kayaga & Smout (2014), economic efficiency is an important factor in 
designing appropriate water tariff that should reflect the economic price of water. Some of 
water utilities adopt two part of water rate in which the first one represent a volumetric 
charge to be paid for each unit of water consumed and the second one is a periodic fixed 
charge unrelated to the metered consumption, which cover any revenue shortfall (Kayaga & 
Smout, 2014). However, the design of water tariff needs many considerations such as rate of 
poverty, basic water needs, type of water resource, and type and water facilities.  
2.8.4. Subsidies 
As discussed in section 2.8.1 that if the tariff revenue is not sufficient to recover the whole 
cost of water service, there is a need to look for another source of financial support. One of 
these supports is subsidies that are utilized to recover the gap between the tariff income and 
the cost of water service. According to Nauges & Wittington (2010), few water sectors in 
developing countries are financially sustainable; most receive their capital, and in many cases 
even operating subsidies, from governments and donors. Subsidies are more commonplace in 
developing countries than industrial ones because of the high water cost relative to income, 
and the desire to reduce poverty and achieve development objectives (Wilson et al., 1998). 
Subsidies are also significant in OECD countries as well, for example, 70% of the capital cost 
in Italy is provided by government (Jones, 1998).  Subsidies are normally provided to cover 
the basic needs of water to poor customers as well as to reduce the poverty framework. 
Moreover, subsidies are targeted to avoid charging certain categories of users extra amounts 
and to monitor and control water utilities, steering them towards minimizing their costs and 
imposing efficiency (MOUD, 2010).  According to UN WATER (2011), Subsidies are 
needed to reduce the financial burden on the poor and enable them to get smooth access to 
water services. Subsidies should be designed properly to encourage conservation and efficient 
use of water.   
 
 As there is a relation between rate of tariff and the subsidies, to make subsidies work 
effectively, the income should be classified and structured in an effective manner to help the 
decision makers in water utilities estimate the amount of subsidies required. Also, there is a 
need to manage and control subsidies. How should they be used? What kind of benefits are to 
be achieved? How do subsidies work better to achieve sustainability?  Timeframe is very 
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crucial for subsidies. Subsidies should be continued until the tariff revenue is adequate 
enough to cover the cost of water.  
The literature (MOUD, 2010; Cardone & Fonseca, 2003) mentioned three types of subsidies:  
direct, cross, and output-based.  
 Direct subsidies: in this type, the government bears some of the cost of poor 
consumers’ bills, depending on their ability to pay. Normally, direct subsidies are 
provided by the government through socio-economic agencies and targeted to avoid 
extra charges from certain categories of customers. 
 Cross subsidies: in this type, IBT is the normal practice; the higher income consumers 
(resident, commercial and industrial) assist the low income consumers to cover the 
water cost. Also, the higher income customers will remunerate the lower income 
customers through the IBT approach. 
 Output-based subsidies: the government subsidizes the water utilities to fill in the gap 
and make investments for more coverage and improve the level of service. 
 
In summary, to make the subsidies achieve their targets, it should be addressed when 
designing the water tariff structure, establishing a robust timeframe to decrease subsidies over 
time until the tariff rate is enough to cover the cost of water. Water providers are requested to 
utilize the tariff income and subsidies together for more service coverage and improve the 
existing one to gain more customer satisfaction. Subsidies are designed to eliminate the 
poverty or reduce the level through enabling the poor to get access to safe water. Water 
utilities should work innovatively to direct the subsidies to whom they have intensive need 
not to wealthy people. In some approaches of water tariff like IBT, the wealthy people are 
requested to remunerate the poor people part of water cost. Moreover, any water uses rather 
than domestic should bear the full costs of water service as the subsidy is directed to help the 
poor to get their rights of basic needs.  
2.8.5. Public-Private Partnership 
With the two sources of water finance mentioned in section (2.8.1) and (2.8.4), there is 
another approach called Public Private Partnership (PPP). It is a contract normally between 
the government and the private sector in which the private sector bears the majority of the 
responsibilities of the utility (financing, ownership, operation, cost recovery) and/or commits 
investment funds and shares in commercial risk (Sohail & Cavil, 2009). According to Bovis 
(2010), PPP is utilized as a credible solution for service infrastructure that suffers from bad 
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performance and can provide value for money in terms of delivering the projects within the 
budget and schedule as well as minimizing risk effects for the public sector. Where PPP is a 
new arrangement, the government is enrolled in it to fund its water infrastructure and also to 
make the necessary improvement in water service, productivity and cost effectiveness (Sohail 
& Cavil, 2009). According to UN Report (2005), there are many options available in a PPP 
contract and each of them has varying characteristics and responsibilities. These are service 
and management contracts, leases, operations and maintenance concessions, capital 
investments to divesture, and asset ownership. Based on the government’s intention to make 
the required improvements in water services, the appropriate option should be exercised.       
 
In order to get the maximum benefits from PPP, the contract should be designed correctly and 
the role of each party in the contract should be clearly defined, as well as the government 
providing the required flexibility and adaptability to solve any faced problem (Sohail et al., 
2006). According to a study (UN Report, 2005); from the South African Institute for 
International Affairs, in order to best deliver desired outcomes, thorough effective planning, 
good communication, robust commitment from parties and effective monitoring, regulation 
and enforcement by the government are required. The same report (UN Report, 2005), 
indicates that there are some lessons learnt from the case studied in Ethiopia in which the PPP 
provides a conducive regulatory framework, enhances the performance of service providers, 
promotes good corporate governance practices,  ensures financial sustainability, and 
promotes greater participation from the private sector and other stakeholders.   
 
However, PPP as another arrangement of water financing is recommended for some 
developing countries that suffer from bad water management and a shortage of finances, and 
intends to invite the private sector to share the commercial risks as well as achieve some vital 
objectives, such as financial sustainability through the introduction of necessary 
improvements, innovative policies, and framework. The government should pay to share, 
mitigate or transfer the risk to private sector depends on how the government willing to take 
the risk. In order to accelerate the progress of PPP and support private sector involvement, 
the government is requested to establish a good institutional framework (Lee, 2010). PPP is 
more attractive in countries with buoyant economies and higher incomes (Sohail & Cavil, 
2009).  PPP is adopted in many developing countries and shows better outcomes in terms of 
water management, financial sustainability, decreasing water poverty, and productivity. 
Designing a PPP contract correctly and with clear responsibilities of each party will enforce 
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the opportunity of successful concession and achievement of planned objectives accordingly, 
such as financial sustainability (Sohail et al., 2006).         
2.8.6. Impacts of Water Pricing on Water Demand 
Basically, research and practical experience shows that appropriate water rate will affect the 
water demand positively for many reasons: 
 It will assure that water will be allocated for those who have the highest need and 
therefore decrease the demand (Tortajada & Joshi, 2013; Mylopoulos & Fafoutis, 
2012). 
 It is an appropriate tool to look for advanced technology instruments to be used for 
conservations and reduction of losses.  
 It creates self-awareness about the value of water. 
 It is an appropriate tool for efficiently using water (Olmstead & Stavins , 2009), and 
 It protects the ecosystem and encourages water resource conservation (Mylopoulos & 
Fafoutis, 2012).  
 
The literature (OECD, 1999d) shows that with the escalation in water pricing, many 
industries have changed their activities process and search for an effective instrument to 
reduce consumption as well as to increase the conservation of water in their daily use. 
Statistically, in Sweden, there was a notable decrease in industrial water consumption 
between 1970 and 1980, and about a 40% decrease in the Czech Republic between 1985 & 
1993. 
2.9.   COST RECOVERY 
One of the main objectives in setting a tariff is to recover the cost of water services. In 
general, this cost includes production, operation & maintenance, and other administrative 
costs. Extra costs other than these could be used to provide water services to others as well as 
make necessary improvements to the level of service for customer satisfaction. Cost recovery 
is the key to achieving sustainable water sectors and to make them operational. It can be 
defined simply: to recover the cost incorporated with the water system starting from 
production to delivering water to user premises. This cost should be invested properly to 
cover all activities in the water system to ensure long term sustainability.  
Cardone & Fonseca (2003) and according to IRC definition, the cost of water includes the 
following: 
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  Financial cost: this cost includes but is not limited to: construction costs, operation & 
maintenance costs, rehabilitation costs, new connections, depreciation and capital 
investment for the future. 
 Economic costs: this category includes environmental costs and opportunity costs. 
 Support costs: These costs consist of institutional buildings, information systems, 
regulations and planning, and strategies for development and improvements. 
 
While Rogers (1997) classified the cost of water in three different categories as follows: 
 Supply cost: this type covers O&M and capital investments costs, 
 Opportunity costs, which is the value of an available alternative, 
 Economic externalities: this represents increased production or consumption costs, 
 Environmental costs: any costs associated from negative impacts on the ecosystem or 
any costs incurred to protect the public health or ecosystem.  
 
Basically, the two definitions lead to the same outcomes of water service costs covering all 
the activities from production to delivery. The traditional economic approach to cost recovery 
considers that the incurred cost of water services (operation & maintenance, capital cost and 
rehabilitation cost) should all be covered. There are different opinions and policies on 
whether or not to cover all these costs or apart from tariff revenue (Cardone & Fonseca, 
2003). Rogers et al., (1998) argued that the sustainability of water services require the tariff 
to cover all the costs incorporated with water services. These costs include operation & 
maintenance, capital, economic, environmental, and opportunity costs. 
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Figure 2.4. Principles of Water Cost (Rogers et al., 1997) 
 
Rogers’s arguments could be agreed upon to some extent, especially in these cases: 
  Industrial countries and where the standard of living is very high. 
  Where the production and treatment of water are not costly (lakes, rivers, high quality 
water well fields), and 
 Where the residents are not scattered and development growth is gradual.     
And disagree in the following: 
 In developing countries where there is rapid development,  
 Where the rate of poverty is high and life level is sub-optimal, 
 Where the water scarcity is high and production and water treatment are costly (sea 
water desalination plants), and the source is very far from the areas to be covered. 
 The water sectors are public entities,  
 Where the communities are scattered, and 
 In countries with small populations and very robust economies. 
 
Some countries face problems and political constraints to charge for water services as per the 
actual cost, but these difficulties are now resolved through the awareness that high demand 
on water (especially ground water) leads to low water quality, a shortage of government 
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subsidies and supports through budget constraints, and work to achieve social affordability 
objectives in water utilities (Jones, 1998).     
 
In summary, at least some of the above mentioned costs should be covered from tariff income 
in order to maintain the source, give a signal of water scarcity, and ensure smooth access to 
potable water for all customers. Sustainability of the water supply system depends only on 
the availability of sufficient financial resources to cover all the costs. In principle, all costs 
associated with water services should be estimated and documented for the purpose of 
rationale allocation and well known by the management decision makers in order to estimate 
the size of subsidies provided as well as identifying the source(s) of funding.  
2.10.    CUSTOMER ROLE 
The second issue in this research is the customer’s role to increase the chance of financial 
sustainability in the water sector. The customer is the target of any successful business 
looking for financial and service provision sustainability. As the customer is an asset of an 
organisation that aspires to provide good service, he should be of concern and enabled to play 
an effective role in these organisations in order to achieve their objectives. According to 
Carbonell et al. (2009), customer involvement has long been considered important for 
successful product and service development. Despite its acknowledged importance, there 
haves been few empirical studies performed on the effectiveness and outcomes of customer 
interaction. Consequently, the adoption of customer orientation in business is significant and 
involves them in participating in improving the performance and productivity of the 
organisation. Earlier literature indicates that the customer orientation is an old approach in the 
business market and requires understanding of the kind of roles that could be played, as he 
could effectively participate in production and operation activities, provide guidance, ideas 
and technical assistance and to select the kind of product and quality he seeks (Lengnick-Hall 
1996). According to Sridhar (1998), an effective program to invite customer participation and 
increase the number of new customers is necessary, and should be on a continuous basis in a 
service organisation. Sridhar (1998) has identified many ways to encourage the customer to 
participate in service production and delivery processes as follows: 1) cost/quality ration, 2) 
motivating experience, 3) social interaction, 4) educating customers, 5) providing  tools that 
encourage him to participate such as a check list or a form and to facilitate his work, 6) 
appropriate physical setting, 7) delivery process being designed in such a way that the status 
and self-image of the customer are enhanced, 8) participation of customers similar to that of a 
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journal club. Community involvement in water management is cited to ensure greater 
effectiveness and sustainability of service provision and contribute to the good governance of 
water at local level (Cleaver & Toner, 2006).   
Intentionally, organisations like water utilities involve their customers in order to get better 
output through providing new services or products such as bottled water that offer added 
value and meet customer needs. As way of achieving success, the product or the service 
should influence the water utilities sales and achieve higher profit margins. Moreover, water 
utilities normally adopt the customer involvement approach to achieve a more favorable 
cost/time product development curve and to reduce the uncertainty that usually surrounds the 
service development process (Sanden, 2007; Chein & Chen 2010). Continuous involvement 
of the customer and his feedback throughout is important for accelerating water service 
development and has a positive impact on reducing service/product cycle time (Carbonell et 
al., 2009). Chueng & To (2011) have found that customer involvement affects the perceived 
service performance. Customers could be involved in different phases of service development 
and the delivery process. In the initial stages of service development for example, the 
customer could help the service developer to select the appropriate site for desalination 
plants, could play a role in the delivery process, and interact continuously during the entire 
course of service development and delivery (Lagrosen, 2005).      
Aloyce & Norman (2004) argued that over the past 30 years, community participation has 
changed and developed from provision of labors during project construction to more 
proactive roles, such as decision making and productive resource. Consequently, community 
participation helps to create a good environment for achieving sustainability by enabling the 
customer to choose the level of water service quality he is willing to pay for, and the 
productive customer could lead some key decisions and management (Sara & Katz, 1998). 
Zomerdijk and Voss (2010), express customer participations in emotional, physical, 
intellectual, or even spiritual ways and different types of engagement can be achieved 
depending on the level of customer participation and the connection with the environment. 
2.10.1. Level of Participation 
Earlier research conducted by Ives and Oslan (1984) categorised the degree of customer 
involvement based on previous research in information systems development. In water 
service development, his participation covers the following:  
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1- No involvement: on this level there is no record of customer participation as he is 
not invited to do so. On this level his participation is limited only to making a 
monthly payment for his water consumption. 
2- Symbolic involvement: customer input is requested but not considered. 
3- Involvement by advice: customer participation is solicited through interviews or 
questionnaires. 
4- Involvement by weak control: customer has sign-off responsibility at each stage of 
the system development process. 
5- Involvement by doing: customer is invited to join the team or as official liaison 
with system development group. 
6- Involvement by strong control: in this level, customer is highly involved in 
performing certain tasks. On this level, the customer could play the role of 
developer or investor in water projects.  
This schematic diagram shows the degree of customer involvement based on Ives and Olson 
(1984) categorisation: 
 
 
Figure 2.5. A Customer Involvement Degree (Based On Ives and Olsen, 1984) 
 
According to Bitner et al., (1997), in many service organisations like water utilities, the 
customer plays crucial roles in producing service outcomes and ultimately enhancing or 
detracting from his satisfaction and the expected received value. These roles of participation 
vary across the service and cover the following: 
- Low participation: on this level, the customer is required to pay the financial 
obligations (water consumption and other fees) requested from him to cover the cost 
of service delivered to him or to his premises.   
Extreme Level of Participation Low Participation 
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- Moderate participation: the customer is more involved in this level and his inputs 
could provide some kind of information or materials required to complete the process 
of service production. 
- High participation: on this level, customer participation becomes mandatory to co-
create the service outcomes. This level of involvement could be plasticized in case the 
customer requests some kind of quality in the provided service.     
While Alam (2002), has found four levels of customer involvement in the development 
process of the service as follows: 
- Passive acquisition of input: on this level, the customer input   provides valid 
information or new ideas that contribute to improve the service or add some value that 
satisfies the customer. Customer involvement in this level is low. 
- Information and feedback on specific issues: deeper involvement by approaching the 
customer to provide his feedback on specific issues of various stages of development 
process. 
- Extensive consultation with customer: on this level, the service producers invite the 
customer to give his input by means of planned processes with specific and 
predetermined objectives. Customer invitations could be obtained through detailed 
interviews, focus groups or group discussions. This level has a high degree of 
involvement.  
- Representations: on this level, the customer is requested to join the development team 
to participate, and to share his experience and knowledge about the development 
process. Customer involvement is extremely high.  
 
From my point of view, the level at which the customer is involved to participate may depend 
on organisation, type of business; in what way the customer is ready to interact with the 
organisation and his awareness of the service or the product. Anew organisation may be not 
encouraged to involve the customer as this may require more resources and could add 
uncertainties to the product, while other organisations look to customer involvement as a very 
important issue for business success. Therefore, they set up an ambitious program for 
customer participation.  Each business has a different viewpoint. In public utilities customer 
could participate or involved in many important roles such as (Aloyce & Norman, 2004): 
 Decision making: In this case, the customer is requested to express his needs to 
identify the degree of water quality for example, the way to deliver the project. 
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 Source of information (Lengnick-Hall, 1996; Nambisan, 2002; Lundkvist & 
Yakhlef, 2004): the customer is requested to cooperate with water utility to 
provide and required information or report any leakage or defects in water 
network. Customer as one of the water utility stakeholders could play a role to 
improve the performance of water network through appropriate selection of 
reservoirs for example. 
 Service Competitor: In some cases where there is no coverage, service provider 
enrolls with one of the local to provide as service to residents under the 
supervision and rules of service provider. 
 
2.10.2. Type of Customer Roles 
As just discussed in the previous section and based on the level of customer participation, 
many researchers (Narayan & Deepa, 1995; Yacoob & Walker, 1991; Mc Common et al., 
1990 and Wright, 1997) have indicated community participations and summarized by Aloyce 
& Norman (2004) as follows: 
- Decision making: in the early stage of project execution, the customer is requested to 
express his requirements with regards to the best way to deliver the project, and the 
outcomes of the project such as the kind of water quality required and to which 
standard. The experienced customer may also add some ideas or suggestions that may 
add some value to the project delivery or its outcome or at least facilitate the project 
execution.  
- The customer should be knowledgeable about his participation and should have the 
required information that enables him to play productive roles in the making of 
effective decisions which benefit the water service provider. 
-  The customer role is not limited to helping the service provider to make effective 
decisions; it could also include providing money, materials, or equipment. 
Furthermore, the customer could be involved in regular project meetings especially 
for productive customers. 
 
Moreover, and within the level of involvement discussed above, the customer also could play 
a variety of roles, some of them listed as follows (Bitner et al., 1997): 
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- Productive resource: The customer is one of the water utility stakeholders that affect 
the business based on how he was directed. Thus, his inputs impact the utility 
productivity both via quantity and quality of production.    
- Contributor to quality, satisfaction and value: the customer plays an effective role to 
select or provide the option of quality that best satisfies him or meets his needs and 
requirements. In this case, the customer probably cares more about his needs rather 
than his participation in utility productivity.  
- In some rare cases, the customer plays a role as a service competitor. In the case of a 
water organisation, a customer has his own source of potable water and so has no 
need to be connected to the public service. This customer may go further and provide 
connections to his neighbors at low cost.   
 
Other researchers (Lengnick-Hall, 1996; Nambisan, 2002; Lundkvist & Yakhlef, 2004) have 
identified five roles in value creation that could be played by customers as follows: 
- Customer as a resource: As just mentioned, the customer plays an effective role a 
source of information required by the water utility in order to improve the water 
service or create new products. He is one of the organisation’s stakeholders who 
provide new ideas to improve the business and generate a high margin of profit. 
Therefore, the customer is an excellent source of innovation. 
- Customer as co-creator: In this role, the customer could be involved in many aspects 
of design and development such as: validate architectural choices, design and 
prioritize service features and specify product requirements. Moreover, customer can 
co-create new services by providing input in terms of feedback on financial data, 
existing customer needs and problems (and suggest solutions), criticizing provided 
service if necessary, identifying gaps in the market, providing lists of service 
attributes, participating in setting service criteria, showing reactions to concepts, 
helping to make effective decisions, suggesting improvements and design change by 
identifying service or product failure, and participating in a simulated service delivery 
processes. 
-  Customer as user: on this level, the primary role of the customer is to receive, use, 
and test services or products. Also, the customer is requested to complete an 
assessment for future improvement and also should provide support upon request for 
other users based on his past experience and knowledge (Alam & Perry, 2002).  
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- Customer as a buyer: a buyer is more loyal and therefore more likely to increase his 
purchases of a product or service if he believes that it adequately meets his needs and 
that he gets good value for his money. 
 
Again, a business organisation should work smartly to identify the role of the customer in 
each stage and to which level he should participate. In some businesses, the customer plays 
the role of a resource while in others as a decision maker or developer. In the water industry, 
in some cases the customer plays the role of developer or investor that may be enrolled in a 
contract with a water organisation to build, own, or operate the desalination plants and supply 
water utilities. In other cases customers play the role of service competitor. In some rural 
communities, the customer provides the water services to the residents through his own 
source and network without any intervention by or interaction with the water organisation. 
Also, he could provide valuable information requested by the service provider, such as 
inform them about any failure in the water network or any defects.    
 
In opposition to that, Bitner et al. (1997) mentioned that some experts believe that the 
customer participation should be isolated in order to avoid uncertainties that the customer 
may bring to production activities. This is reasoned by the concept that the less the direct 
contact, the greater the potential for the system to operate at peak efficiency. Sanden (2007), 
and other sources argued that customer involvement is difficult and complicated as it leads to 
increased workload for the company and consumes more resources in terms of time and 
money. The literature shows some examples where companies have declined to explore 
customer involvement even though it benefits them in terms of achieving a better service and 
product. Moreover, new business organisations look to customer involvement as an approach 
of carrying on business that may be perceived as complicated and therefore they become 
reluctant to begin with.  In my opinion, this belief could be true because some customers are 
not fully aware of the production process, and might request something difficult or 
impossible to achieve or their participation may not be realistic. Additionally, opening the 
door fully to customer participation will require more efforts and consume more resources. 
As a result, customer involvement should be controlled and monitored in order to be 
effective. However, as just discussed, the literature presents a variety of roles that could be 
played through different stages of service development from creation to disposal. Water 
utilities are responsible for defining the degree of participation and the kind of role at each 
stage. Involvement makes the customer feel more appreciated, important, satisfied, and loyal 
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as he feels as one of the service or product stakeholders. Sanden (2007) has found that the 
benefits of customer involvement vary according to the phase of development process. Water 
service customers could participate in development in all stages, starting from the early stage 
of designing desalination plants up to delivery of service and beyond. For example, the 
customer may advise the developer or investor as to the appropriate locations of desalination 
plants, pumping stations, and reservoirs. His input also covers the quality of water that is 
satisfactory to him and meets his needs. He also could provide information related to his 
consumption that may help to design the system’s capacity, or provide information about the 
appropriate routes for water lines (e.g. away from any premises disruptions especially in the 
old unplanned areas of developing countries). The customer role mentioned in the literature is 
very generic. In this research, we tried to identify specific roles that could be played by the 
customers in the water sector in order to achieve financial sustainability. Within the level of 
participation as just discussed, the researcher identifies three main roles that could be played 
by the customer reporting leakage and defects in water network to the PAEW, and 
maximizing his efforts to conserve the water. All of these roles help to increase the chance of 
achieving financial sustainability in the water sector in developing countries like Oman. A 
description of these roles, their elements, and implications will be detailed in the next 
chapters of results analysis and discussions.  
 
On the other hand, the customer look to the water utilities are obliged on social aspects that 
secure his rights to get safe water in affordable price and this rights should be exercised and 
maintained. Many efforts over the world had been taken in a form of international legal 
agreement and declarations clarifying the human rights to have smooth access to potable 
water in sufficient quantity and good quality to make his life sustainable. These include: 
Universal Declaration of Human Rights in 1948, International Covenant on Economic, Social 
and Cultural Rights in 1966, International Covenant on Civil and Political Rights in 1966, 
and Convention of the Rights of the Child in 1989. All these and others declare the 
importance access to drinking water as human rights, and clarifying the importance of this 
resource for life sustainability and continuity. Moreover, the customer has the rights to get 
value for his payment through his expectations. The water utilities should explore the 
customer expectations and make the customer satisfied with these expectations which will be 
discussed in details in the next section.   
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2.11.   CUSTOMER EXPECTATIONS 
As mentioned previously in section (2.10), the customer represents the key factor of any 
successful business. Without customers, there can be no sustainability of business. Therefore, 
knowing well what customers expect is the most critical step in delivering good service 
quality. Any deviation from what customers expect could lead to the loss of the customer’s 
business and thus expend money, time and other resources on things that do not count to the 
customer. Customer’s expectations need to be explored and understood in order to meet the 
business objectives of good revenues and profits. Moreover, solely exploring the expectations 
are not enough unless the customer is satisfied with these expectations. According to 
Prahalad & Ramaswamy (2000) p5 “shaping expectations is not just about traditional one-
way communication by managers or advertising. It is about engaging current and potential 
consumers in public debate. It is about educating customers and being educated. Companies 
that are trying to introduce radical new technologies have a particular interest in educating 
their consumers”.  
According to Zeithaml et al., (1993), literature reviews show that customer expectations have 
been investigated by research but have received more attention in customer satisfaction/ 
dissatisfaction and service quality literature. Coye (2004) has mentioned that the literature is 
very rich in expectation concepts. Organizational Literature defines the expectation in two 
ways: p55 “An expectation is the subjective probability that a behavior will be followed by a 
particular outcome often used interchangeably with the term expectancy, this is the approach 
seen in expectancy-valence motivation theories. More broadly, expectations reflect an 
individual’s subjective probabilities about the current or future existence of a particular state 
of affairs”. While, the service management literature shows that: “expectations are viewed as 
predictions made by customers about what is likely to happen during an impending 
transaction or exchange” 
Many scholars have mentioned the definitions of customer expectation from different views 
of prediction standard, ideal standards, and others (Zeithaml et al., 1993). Various definitions 
have been stated from the prediction standard perspective, Oliver (1981) “It is generally 
agreed upon that expectations are the consumer-defined probability of the occurrence of 
positive and negative events if the consumer engages in some behavior” (p33), while Swan 
and Trawick (1980) and Zeithaml et al., (1993) termed this standard “predictive expectations” 
and defined it as an estimate of anticipated performance level. Expectations as an ideal 
standard have been mentioned in literature by many researchers, Swan and Trawick (1980) 
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define ideal standard as the level at which the customer wanted the product to perform. 
While, Parasuraman et al., (1988) viewed the expectations as the desires of the consumer, 
what they feel a service provider should offer rather than what they would. Many arguments 
mentioned by a variety of researchers are available for the reader who wishes to explore this 
extensively. We recommend Miller (1977); Ojasalo (2001); Ho & Zheng (2004); Woodruff et 
al., (1983) and Cadotte et al. (1987). 
2.11.1. Level of Customer Expectations 
According to Teas (1993), customer expectations can be arrayed or classified into five 
sequential levels from low to high. The highest level is the ideal expectations or desires and 
the lowest is the minimum tolerable expectation. The figure 2.6 below shows possible level 
of expectations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.6. Levels of Customer Expectations. (Source: Teas R.K., 1993) 
 
The figure presents different levels of customer expectations. At each level we give a name to 
the type of expectations. We suppose that at the ideal level or desire, the customer is very 
satisfied, at the normative level the customer is satisfied, at experienced-based norm level the 
customer is neutral about the service provided by the organisation, at the acceptable level the 
customer is dissatisfied, and at tolerated levels the customer is very dissatisfied. Therefore, if 
the service provider does not know the level of customer expectations, it will be impossible to 
know the reasons for not matching them (Robledo, 2001). Since the customer expectation is 
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so critical in assessing the service, the service provider should be very mindful of these 
expectations and their levels. Moreover, the figure shows that there is a relationship between 
each level of expectations and the cost of service provided. The expectations reflect the hopes 
and wishes of the customer; without these and the belief that they may be fulfilled, the 
customer would probably not be encouraged to pay for the service. The customer seeks to get 
service that is reliable in its quantity and quality. He also seeks to develop a relationship with 
the service provider through good communication and social activities such as awareness.  
Customer expectations with service delivery in this study are formed prior to service 
connection and they reflect the customer’s ideas or perception of the anticipated performance 
of the service provider. These expectations will create a frame of reference for the service 
provider about which a comparative judgment is made about the performance. Customer 
expectations are influenced by many factors such as the extent of a customer’s past 
experience and how the communication was dealt with by the service provider staff. 
Moreover, the service provider should understand how the customer interprets the term 
expectations, as they are critical for service improvements. Consequently, the service 
provider needs to influence the customer’s expectations to ensure that they are realistic and 
can fulfill them (Robledo, 2001).        
2.11.2. Customer Satisfaction 
As we have seen above, exploring and identifying customer expectations is not solely enough 
to attract the customer without a certain level of satisfaction. According to Oliver (1980), 
customer satisfaction could be expressed as the outcomes of an additive combination of 
expectation levels and the resulting disconfirmation of expectations. The reviewed literature 
presents a variety of definitions of customer satisfactions. Oliver (2010) P8 states that 
satisfaction is “the consumer’s fulfillment response. It is judgment that a product/service 
feature or the product or service itself, provided (or is providing) a pleasurable level of 
consumption-related fulfillment, including levels of under or over fulfillment”, while 
Oliverp13 (1997) and Giese & Cote p4 (2002) “addresses this definitional issue by 
paraphrasing the emotion literature, noting that "everyone knows what [satisfaction] is until 
asked to give a definition. Then it seems, nobody knows". According to Homburg & Giering 
(2001), customer satisfaction is defined as “the result of a cognitive and effective evaluation, 
where some comparison standard is compared to the actual perceived performance. The 
satisfaction judgment is related to all the experiences made with a certain supplier 
concerning his products, the sales process, and the after-sale service” (p45).  Another similar 
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definition mentioned by Kendall (2006) stated that customer satisfaction is the overall 
evaluation of an organization’s expectations based on the customer experience over time of 
total purchase and consumption experience with products or services. Essentially, Gupta and 
Zeithaml (2006) state that customer satisfaction is judgment on whether or not a service 
meets short of expectations.     
However, as the objective of this research is not to develop context-specific definitions of 
consumer satisfaction or classify the definition of customer satisfaction, there has been 
extensive research done in the years since Cardozo (1965) to date concerning the concept of 
customer satisfaction. For the reader who wishes to explore more we recommend Mano and 
Oliver 1993; Oliver and DeSarbo 1988; Spreng, et al., (1996); Tse et al., (1988); Peterson & 
Wilson (1992); Yi (1990); Fornell (1992); Westbrook (1980);  Cadotte et al., (1987); Kendall, 
(2006), Hill et al., (2007);  Parasuraman & Zeithaml, (2005). 
 
Ojo (2011), argued that customer satisfaction with the impact of service is very significant as 
it provides very important information for decision makers, which they suggest is especially 
important in the absence of the market mechanisms of private ownership and competition. 
According to Parasuraman et al., (1988), customer satisfaction with service delivery might 
relate to the interpersonal skills of the service provider, and the customer expects the service 
provider to be the following: 
- Reliable: the service provider is expected to be reliable in its promises and delivering 
service on time, providing the right information at the right time.  
- Responsive: the service provider should set a time scale for the service requested by 
the customer and concern the willingness of employees to react with customers and 
respond quickly.  
- Competence: Service providers should have the required knowledge and skills that 
enable them to provide and perform the service in the right way  which satisfies the 
customer, 
- Service provider should provide smooth access and ease of contact to facilitate the 
provision of service. The service is easily accessible even by telephone or website. 
Moreover, the service provider is requested to set convenient hours and a convenient 
location.  
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- Courteous: hired staff should be polite, respectful, friendly, and aware of how to react 
and communicate with customers. Customers should have a warm welcome and their 
views should be considered. 
- Communicative:  proper communication is very important. The customer would like 
to be informed in language he can understand, and get the information he requests 
immediately. Also provide good communication regarding any aspects of breakdown, 
disconnection, or meter problems.  According to Bosque et al., (2006), a variety of 
literature acknowledges the criticality of communication between the service provider 
and the customer, the more effective the communication the higher the user 
expectations are of a future encounter with the service provider.  
- A credible, strong ground of confidence should be built up for the customer to trust 
the service provider and the service itself. This also builds loyalty and develops a 
good reputation with the company. 
- Security: the customer looks for secured service in its quantity and quality with no 
harm or risk encountered in using this service. He also expects to get security for his 
payments, with no risks in paying through a teller machine or bank. 
- Knowledgeable: the service provider should aware of his responsibilities to the 
customer and his requirements. Recognize his customer and appreciate their roles.    
- Tangible: the customer would like to see the physical provision of the service and its 
improvements, not just vague commitments. The customer wants to see and feel the 
efforts of the service provider and facilities that help to provide the service in good 
quality.   
 
2.11.2.1. Customer Satisfaction as the Driver of Financial Sustainability 
Garvin (1988) and Bolton (1998) have found that there is a relationship between  customer 
satisfaction and economic outcomes, as a higher level of satisfaction can result in increased 
customer retention and loyalty which leads to positive economic outcomes (Balasubramanian 
et al., 2003).   
An earlier study conducted by Kotler (1991) indicates that a higher level of customer 
satisfaction leads to good indicators of organization revenue. Then, Anderson et al., (1993) 
later confirmed and found that the future income of an organization depends on to what 
extent it satisfies its customers in the present. With a high degree of customer satisfaction, 
positive revenue results from higher and more frequent purchasing. In water utilities, 
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customer satisfaction is very important as well in other business. Customer satisfaction leads 
to increase the service revenue and enhance his trust to utilize the water service for all his 
uses especially for drinking and cooking. In some developing countries, wealthy customers 
bring bottled water for cooking and drinking because he is not satisfied with water quality. 
This is because they have only one supplier, but in case there is competition in service 
provision, the customer may change to the alternative one. Moreover, satisfied customer may 
accept to pay the actual cost of water if his standard has achieved. Many economy-wide 
studies carried out at the University of Michigan’s National Quality Research Center to 
examine the relationship between customer satisfaction and financial outcomes have found 
positive results (Mittal et al., 2005). According to Gupta & Zeithaml (2006), customers are 
the key factor of any successful business and the lifeblood of any organization, and his 
judgment about the service provided should be of concern to the company. His satisfaction of 
the expectation is expected to lead to positive repurchase behavior that translates to an 
increase in the organization’s business through sales and profits. Furthermore, customer 
satisfactions in some organisations are considered to be the baseline to determine the size of 
an employee’s bonuses. To paraphrase, customer satisfaction is followed by employee’s 
satisfaction; if the employees know that the customers are satisfied with the service provided, 
then these employees will continue to work hard and be more effective and therefore improve 
the organization’s revenue. Therefore, customer satisfaction is an asset of organisations that 
should be developed and improved over time to increase revenue and profit (Hauser et al., 
1994).  According to Lengnick-Hall (1996), the customer is also considered as a final 
inspector and therefore his dissatisfaction could negatively affect the organization’s business.  
Anderson et al., (1993) state that satisfied customers are more willing to pay for the benefits 
they receive and are more likely to be tolerant of increases in service price. A consistently 
high level of customer satisfaction will reduce failure costs by providing goods and services 
that make the customer more satisfied, and this  satisfaction will enhance the reputation of the 
service provider in the market and therefore increase the odds of repurchase. The service 
provider with a high level of customer satisfaction spends less money to attract new 
customers (Anderson et al., 1993).  
A study conducted by Mittal et al., (2005) has found that a high level of customer satisfaction 
leads to higher revenues and positive financial benefits.  According to Gupta & Zeithaml 
(2006), many studies have been carried out to examine the relationship between the 
improvement in customer satisfaction and financial performance of organizations and have 
found that there is significant and positive impact on financial performance.  
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With respect to water utilities business, achievement of financial sustainability and 
sustainable water service provision are relevant to prompt payment made by the customer. 
According to field studies carried out in many developing countries, prompt payment is key 
factor for sustainable water service and cost recovery (Mugabi et al. 2007, 2010). Delayed 
payment and huge arrears will affect the utility cash flow negatively and threats the reliability 
of water supply and therefore customer dissatisfaction. This could be not only in developing 
countries but also in some industrial countries such as UK that delayed payment cause a 
problem in utility cash flow (Mugabi et al. 2007, 2010).  In Oman, the prompt payment is not 
that critical to PAEW because bill collection is outsourced to OIFC and ONEC companies 
that deliver the money to PAEW account in advance.  
 
As we have seen above, customer satisfaction is a very important issue for any business. 
Satisfying the customer through meeting his expectations has a positive association with 
organisation income and therefore achievement of financial sustainability. As the customer is 
the main source of income for the water service provider, it is obligated to work effectively to 
explore customer expectations and strive to satisfy the customer in order to increase both his 
loyalty and purchase through new connections, to reduce failure cost, encourage the customer 
to play good roles, enhance the company’s reputation in the market, increase his willingness 
to pay for the service provided, and make sufficient profit to achieve financial sustainability 
accordingly.       
2.12. WATER POLICY 
Since there are a huge demands on water resources all over the world resulting from many 
factors such as increased population, climate change, and water deterioration, there is a need 
to establish effective water policies and legal frame works that are necessary to manage and 
control water uses. Water policies could be developed locally and globally; locally to provide 
an opportunity for community participation, and globally to benefit from international 
experience.  
 
According to UN Water Report No.3 (2009), the first global policy of water framework 
initiated in 1972 at Stockholm deceleration and followed by many other international forums 
that organise the effective use of water. These forums recognise that water is a finite resource 
and has an economic value in all its competing uses and should be considered an economic 
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good. Thus, the service providers are obliged to establish effective polices in order to manage 
this resource and meet the increased demand. Effective water policies will help to establish 
sustainable water sectors that can provide adequate water services and avoid service 
deterioration over time.   
 
Setting robust polices that relate to financial sustainability is complex and should cover water 
tariffs and other sources of finance such as subsidies which is discussed in section 2.8.4.  
Designing an appropriate water tariff is not an easy task. An appropriate water tariff should 
achieve many objectives such as equity, public health, environmental efficiency and financial 
sustainability (Arbues et al., 2003). In a study conducted by Kaliba et al., (2003), to estimate 
willingness to pay in Tanzania, weak water policies, inadequate community participation and 
uncoordinated donor support resulted in a failed development program.  Community 
participation is very important in setting any new policies in order to improve water supply 
services at different levels: village, district, regional, and national. Community participation 
at all these levels is crucial in designing effective water policies and it will be recognized by 
the community that the water service is an economic good and should be priced accordingly. 
This action is also important to convert the water sector from public orientation to 
commercial orientation which properly leads to cost recovery even for the long term. Thus, 
setting an operative polices in the water sector to achieve financial sustainability is complex 
and needs to consider many issues such as poverty, customer expectations, an appropriate 
water tariff, community participation, and water sources.  
2.13. COMMENTS ON LITERATURE - SIGNIFICANT GAP 
Based on the reviewed literature above, the researcher has the following comments: 
 The literature in section 2.8.3 presents that to achieve financial sustainability and to 
recover the cost of water, the IBT approach is the best system as well as enabling the 
poor to get access to safe water.  The comment here is that it is very difficult for 
water sectors to recover the cost from the IBT approach, especially in developing 
countries, due to:  the very high rate of poverty in developing countries. Many of 
them relies on sea water desalination where the cost of water treatment is very high 
and there is rapid development. In some developing countries, the communities are 
very scattered and in some cases are very far from the water source, which will lead to 
more costs in bringing water service to them. So, in these cases, it is appropriate for 
those countries to adopt a program to enhance the lives of the poor through 
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educational and social development programs, help them to develop their own 
businesses, etc. In this way, the subsidies will be released in a short time and not only 
in the water sector but also in others. 
 It is correct that the most effective approach to recover the cost of water is by 
introducing IBT, but some water sectors in many countries have their own approach. 
For example, the Netherlands adopts the Constant Volumetric Tariff, Decreasing 
Block Tariff is used in the USA, and the Seasonal and Zonal Tariff is used in some 
areas of Chile. At the end, all water sectors work to recover their costs in different 
ways depending on their strategies and policies. IBT may suit some countries and not 
be appropriate for others to achieve financial sustainability.   
 The literature focuses on adopting the IBT system to achieve financial sustainability 
in the water sector, but from my point of view, this is not enough and the subsidies 
will be continued especially in many developing countries. The question is why not 
look to more integrated IBT in order to reduce the period of cost recovery, and to look 
for more options which reduce the cost of production? For example, more advanced 
and cheaper technologies, encourage conservation, adopting new advanced programs 
in water leakage, maximize the efforts of technologies to reduce human resources, 
integrated framework and effective water management, etc. All these may contribute 
to reducing the cost of water and increase the chance of financial sustainability. 
 The literature presents different roles of communities in customer participation. These 
roles vary in levels. One of these roles is: the customer as a source of information. 
There is a lack of clarity on how the community can work to contribute to achieving 
financial sustainability, rather than examples in Latin America where the communities 
are participating municipalities in project cycle. They promote local public private 
social partnerships in the processes that seek to provide sustainable services, in which 
the local private sector contributes services at various levels as consultants, executors, 
facilitators, and materials (The World Bank, 2011).These should be addressed widely 
as the community can play a major role in this manner. Also, water utilities should 
consider community participation, as the costumer is the main driver for business 
generation through water tariffs.  
 In many countries, water sectors and sanitation sectors are separated and thus many 
efforts are wasted between them, including unnecessary expenses. Merging both 
sectors will create a sort of integration and save huge amounts of effort and money, 
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and this will assist in achieving financial sustainability. For example, the water bill 
will present the actual cost of consumed water based on the tariff system, by merging 
sanitation sector, there is no need to issue another bill for sanitation. It is significant 
enough to mention that 35% of a water bill is the sanitation bill. This will save many 
financial resources and decrease the need for extra human resources. There is a lack 
of literature on this subject. 
 There is a lack of literature on the impacts of a water tariff on community behaviors, 
costumer's habitats, and life patterns. These have not yet been investigated; water 
tariffs should have an effect on the community.  
 Community awareness about sustainability and what it means in the water sector is a 
very important issue, which is not mentioned in the literature. Customer awareness 
about water sustainability objectives are assumed to be critical incentives that may 
increase the willingness to pay. Is the customer aware of the water cost, the details of 
their water bill, etc. 
 The customer expectations mentioned in academic research are very generic. Nothing 
is mentioned relating to customer expectations and satisfaction in water service in 
developing countries like Oman. As mentioned earlier a higher level of customer 
satisfaction leads to good indicators of organization revenue and increases in the size 
of purchase. This research will seek to discover customer expectations about the water 
service provided by PAEW and his satisfaction that is expected to increase the chance 
of financial sustainability in the water sector.  
Carrying out a comprehensive study to achieve financial sustainability in the water sector in a 
developing country like the Sultanate of Oman will enhance the opportunity to achieve the 
objective of the research and contribute to knowledge. The Sultanate of Oman has a different 
climate, open economy, inviting opportunities for investment in the water sector, challenges 
in water resources, and currently mostly depends on desalination plants to provide water to 
consumers. 
2.14. RESEARCH QUESTIONS 
Based on the reviewed literature as shown above, there were significant knowledge gaps 
represented by the following research question: 
Research Question: How to achieve financial sustainability in the water sector in the 
Sultanate of Oman? 
This question will be answered through the following sub questions: 
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 How could the existing water tariff be improved to achieve financial 
sustainability? As mentioned in literature, the IBT is the appropriate approach to 
achieve financial sustainability. The researcher will look for more options in the water 
tariff and improve on them to achieve financial sustainability.  
 What is the customer's role to increase the chance of financial sustainability? 
There is a lack of literature on this issue. The role of the customers is absent and is not 
mentioned. This research attempts to fill this gap by developing new ideas on how the 
customers could participate in achieving financial sustainability as the customer is the 
main factor in generating water business and moves the water sector towards 
customer orientation rather than public orientation. Adopting customer or commercial 
orientation through a water tariff will support the water sector sustainability and open 
the path toward independent water sectors. 
 What are the customer’s expectations that encourage him to pay to increase the 
chance of financial sustainability? More incentives need to be discovered to 
encourage the customer to pay. The incentives mentioned in the literature are assumed 
to not be enough to encourage and promote the customer to increase his willingness to 
pay for sustainability. In this research, we attempt to discover more factors and 
incentives that may help to enhance the ability of users to pay as well as accept any 
proposed changes in water tariff structures in future. 
 
 
Figure 2.7. Schematic Diagram of Research Questions 
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2.15. CHAPTER SUMMARY 
This chapter aims to cover the subject mentioned in literature relevant to financial 
sustainability in the water sector. The chapter is divided into research positioning and 
literature relevant to the subject of financial sustainability. The first part overviews the water 
situation in Middle Eastern countries and water utilities challenges. This part also prefaces 
the need to carry out academic research that helps to solve some of these problems. The 
second part of the literature focuses on the research subjects of appropriate water tariffs for 
financial sustainability, the role of customers that may increase the chance of financial 
sustainability, and customer expectation and his satisfaction that enhance the organisation’s 
revenue. Finally, the chapter concludes with literature comments and the knowledge gap.   
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CHAPTER 3: CONCEPTUAL FRAMEWORK 
 
 
3.1. INTRODUCTION 
Based on the literature reviewed in chapter two, it has shown that there is low achievement of 
financial sustainability in water utilities in developing countries like Oman as well as low 
income countries. This is due to the poor performance of these utilities that results from the 
absence of commercial orientation. While many water sectors are public utilities and receive 
most of their funds from the government, they do not have sufficient incentives to set 
appropriate water tariffs that propose to cover the water cost. Further, the voice of the 
customer is not heard and there is a lack in identifying the level of his participation that may 
contribute to delivering good water service and achieve financial sustainability. Customer 
expectations are another important issue that should be considered in financial sustainability 
in water utilities.  
The knowledge gap that has been identified in section 2.13 helps to formulate the research 
questions that this inquiry intends to answer. Similarly, in this chapter the researcher’s 
perceptions about the various concepts identified in the literature review have been organized 
into a conceptual framework that simplifies the basis of the inquiry. 
3.2. DEFINITION OF CONCEPTUAL FRAMEWORK 
The conceptual framework represents the spine of the research that aims to keep it on track 
starting from the literature to goal achievement and question answering (Goetz & Le Compte, 
1984). It provides interlink between the research’s aspects (problem definition, objectives, 
literature, research methods, data collection, analysis, answering the research question).  
According to Shields & Tajalli (2006), the framework is constructed from a set of concepts 
that are linked to a planned or existing system of methods, behaviors, functions, relationships 
and objects. Shields (1989), also explains that the framework is linked to particular research 
purposes: exploration, description, gauging, decision making, and explanation. 
According to Kumar (2005), the conceptual framework relates to the research inquiry that 
answers the investigation it seeks to provide and is therefore formulated with that inquiry 
very much in mind. Furthermore, the concepts represented in the framework are 
immeasurable subjective images and therefore people have quite different interpretations of 
them. Also, these concepts should be converted into variables that may be subjected to 
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measurements (Kumar, 2005). According to Shields & Tajalli (2006), the conceptual 
framework has several types, working hypothesis, descriptive categories, practical ideal type, 
models of operations research, and formal hypothesis identified for the field of public 
administration.   
3.3. RESEARCH PROBLEM AND QUESTION 
As mentioned in chapter one that the research problem is “In line with efforts of PAEW to 
improve performance that is represented now in investing a huge amount of money in water 
projects and inviting an expert international contractor for a 5-year contract participating in 
all levels of decision making and utility development, one of the main challenges is how to 
achieve financial sustainability in the water sector in Oman?. The absence of customer 
orientation is one of the main issues that should be considered in future development. 
Customer participation and his interest is one of the key roles in PAEW development to 
achieve financial sustainability. The customer’s voice is rarely heard in order to make change 
or influence the improvement in provision of water services in developing countries 
compared to water services in developed countries (Ojo, 2011). Therefore, one of the main 
objectives of PAEW is to shift the organisation from a government entity to a more 
commercial orientation through many strategies such as community participation, improving 
the water tariff and other issues related to customer services, planning and utility 
management.  
Currently, the PAEW works as a government organisation and most of their expenses are 
from MOF as the water tariff is not enough to cover the whole cost, and therefore cannot 
achieve financial sustainability. This research will highlight some of the forces that hope to 
achieve financial sustainability in the water sector in the Sultanate of Oman. Through this 
study, the researcher will touch on the improvement of the water tariff, customer 
participation, and expectations.  As such, the research question that this study intends to 
answer is: 
“How‎to‎achieve‎financial‎sustainability‎in‎the‎water‎sector‎in‎the‎Sultanate‎of‎Oman?” 
This will be answered through the following sub question: 
Sub-question 1: How could water tariff be improved to achieve financial sustainability?  
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The purpose of this question is to discover any innovative method or action that leads to 
making improvements to the water tariff, and explore more options in the water tariff that 
may achieve financial sustainability. Improvement of the existing water tariff aims to achieve 
cost recovery for water services.  
Sub-question 2: What is the role of the customer in increasing the chance of financial 
sustainability in the water sector? 
This question aims to discover the role the customer can play in order to achieve financial 
sustainability. To develop new ideas on how customers could participate in achieving this, as 
the customer is the main factor in generating water business and moving the water sector to a 
customer orientation rather than a public one. Adopting customer or commercial orientation 
through the water tariff will support sustainability and pave the way toward independent 
water sectors. 
Sub-question 3: What are the customer’s expectations which encourage him to pay to 
increase the chance of financial sustainability? 
This question will highlight the issues that may have positive effects on customer 
expectations which encourage him to pay for sustainability, what issues should be considered, 
and what actions need to be taken or implemented in the water sector utility to increase 
customer satisfaction.  
Carrying out comprehensive research hopes to answer the research question and helps to 
understand how financial sustainability could be achieved in the water sector. This research 
assumes that the income of the water sector is not sufficient for achieving financial 
sustainability, and proposes that actions needs to be taken on different levels to increase this 
income and therefore achieve this goal. This list of examples is not exhaustive, improving the 
water tariff, making customers more aware of the cost of water, discovering more factors that 
may encourage the customer to pay and increasing his satisfaction. These issues are very 
important as the water sector shifts from a public entity to customer entity. The involvement 
of the customer should be one of the main concerns in any service utility as these utilities 
generate their business from them. As a result, financial sustainability leads to cost recovery, 
sustainable service, and customer satisfaction (see Figure 3.1).   
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Figure 3.1. Financial Sustainability Pillars 
 
3.4. CONCEPTUAL FRAMEWORK 
A wide extensive literature review should be carried out at the beginning and move toward a 
more specific one that is more relevant to the selected topic. Selection of the appropriate 
research methodology is critical for research success, achieving research objectives and 
therefore answering the question. It is very appropriate after outlining the research question to 
develop an appropriate conceptual framework to illuminate the concepts involved in the 
inquiry in order to answer it. 
The conceptual framework offers a holistic view for research from relevant and related 
literature in the subject of sustainability in general, and moving towards the aspects of 
financial sustainability in the water sector. It provides a better understanding of the nature of 
the water sector based on financial sustainability, a water tariff and other related issues. The 
aim of this research is to determine how to achieve financial sustainability in the water sector 
in the Sultanate of Oman. Based on the reviewed literature, the following concepts have more 
importance to the inquiry of the study: 
- Water as an economic good 
- Water as a basic human need 
- Financial sustainability  
- Water pricing 
- Customer participation/role 
- Customer expectations 
- Customer satisfaction 
- Cost recovery 
Financial 
Sustainability  
Water Tariff 
Customer Role 
Customer 
Expectations & His 
Satisfaction 
Cost 
Recovery 
Sustainable 
Service 
Customer 
Satsifaction 
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 As mentioned in the literature section 2.4, only a financially sustainable water sector can 
evolve and provide service to the customer and meet the water demand presently and in the 
future. Phillis & Andriantiatsaholiniaina, (2001) said that sustainability is a very strategic 
approach to take in order for water authorities to evolve and achieve long term business. In 
order to understand how to achieve financial sustainability, first of all the government should 
have the willingness to shift the sector from a public entity to customer orientation and 
should be incentivized to make the required changes in related policies and regulation (Refer 
to section 2.4). The second concept is that water is an economic good and should be priced 
appropriately in the same way as other goods or services (ICWE, 1992 & Yuling and Lein, 
2010) refer to section 2.4. Considering water as an economic good requires us to remember 
the basic needs of the poor in terms of access or affordability. The basic human need for 
water should be considered and designed well to match these requirements (Section 2.6).  
Fair and appropriate pricing of water is central to financial sustainability. It is based on the 
actual cost of water service delivered to the customer. Setting of an appropriate water tariff is 
based on the willingness of sectors to recover such a cost; full cost recovery or O&M costs. 
Pricing of water aims to achieve many objectives of equity, public health, financial stability, 
public acceptability, transparency and simplicity (OECD, 1999) and it’s detailed in literature 
in section 2.9.1 and 2.10. Understanding of financial sustainability cannot be excluded from 
the role of the customer and his expectations and satisfaction that is guided in section 2.11 & 
2.12. The customer can play a major role in water utilities to achieve financial sustainability. 
This role depends on how the customer can be involved to play this role. For example, the 
customer can inform the water authority of any leakage in the network or any breakage in the 
water meters and others. The following Table (3.1) summarizes the concepts of the study 
followed by the figure showing the schematic drawing of conceptual framework.  
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Table 3-1. Concepts of Research and Justification 
 
Concept 
 
Description (Definition) Justification for Importance 
Financial Sustainability  financial capacity to cover all of 
expenditure by its revenue and to 
generate a margin to finance its 
growth 
(Ayayi and Sene, 2010; ) 
"Sustainability is particularly 
strong business case for the water 
sector given the important social 
implications with natural 
environments. Water authorities 
have close linkages with the 
community” Phillis & 
Andriantiatsaholiniaina (2001) 
 
Covering the cost of water is very 
important and a strong element in 
achieving financial sustainability 
and improving the service provided 
to the customers in terms of 
quantity and quality (UN WATER, 
2011). 
Water as an economic good  Water has an economic value and 
should be treated and considered as 
an economic good. (ICWE 1992) 
Treating water as an economic 
good to achieve cost recovery and 
to make efficient use of water. 
(Yuling and Lein 2010). 
Basic Human Need Minimum safe water required to 
sustain life including drinking, 
cooking and bathing. 
Providing for basic needs of water 
should be considered and allocated 
in economic development plans. 
(Gleick 1999).  
Water Pricing  Represented by water tariff that is 
imposed on provision of water 
services and paid on a periodic 
basis. 
Water prices help in 
communicating resource scarcity 
and encouraging consumers to 
engage in more efficient practices 
that are consistent with the goal of 
managing urban water resources in 
a sustainable manner. Hoque and 
Wichelns (2013) 
Water pricing works to increase the 
customer’s awareness on water 
scarcity, as well as negative effects 
such as a risk of overall reduction 
in water production (Veettil et al. 
2013). 
pricing of water pursues to achieve 
other objectives of equity, public 
health, financial stability, public 
acceptability, transparency and 
simplicity (OECD 1999) 
Customer Role  Community participation helps to 
create a good environment for 
achieving sustainability by 
enabling the customer to choose 
the level of water service quality he 
willing to pay for, the customer 
could lead some of key decisions 
and management (Sara & Katz, 
1998). 
Community involvement in water 
management is cited to ensure 
greater effectiveness and 
sustainability of service provision 
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and contribute to the good 
governance of water at the local 
level (Cleaver & Toner, 2006).   
Customer Expectation Expectations are viewed as 
predictions made by customers 
about what is likely to happen 
during an impending transaction or 
exchange. (Coye, 2004) 
Service provider needs to influence 
the customer expectations to ensure 
that they are realistic and can fulfill 
them. (Robledo, 2001)        
Customer Satisfaction Consumer’s fulfillment response. It 
is judgment that a product/service 
feature or the product or service 
itself, provided (or is providing) a 
pleasurable level of consumption-
related fulfillment, including levels 
of under or over fulfillment 
(Oliver, 2010) 
That there is a relationship between  
customer satisfaction and economic 
outcomes as a higher level of 
satisfaction can result to increase 
customer retention and loyalty 
which leads to positive economic 
outcomes ( 
Balasubramanian  et al., 2003) 
A high level of customer 
satisfaction lead to higher revenues 
and positive financial benefits 
(Vikas et al., 2005) 
Cost Recovery To recover the cost incorporated 
with water service. These costs 
include operation & maintenance, 
capital, economic, environmental, 
and opportunity costs. (Roger et al., 
1998).  
Sustainability of water services 
require the tariff to cover all the 
costs incorporated with water 
services. These costs include 
operation & maintenance costs, 
capital costs, economic costs, 
environmental costs, and 
opportunity costs (Rogers et al., 
1998)  
Service Sustainability  Service availability on a continuous 
basis in terms of sufficient quantity 
and good quality  
Covering the cost of water is very 
important and a strong element in 
achieving financial sustainability 
and improving the service provided 
to the customers in terms of 
quantity and quality (UN WATER, 
2011). 
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Figure 3.2. Conceptual Framework Diagram 
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3.5. THE ANALYSIS OF THE FRAMEWORK: HOW IT WORKS 
The first level in the framework in figure 3.2 shows the actions that need to be taken in the 
upper level ouside the water sector authority. In this level, the governemnt should take the 
initiative to shift the sector from a public entity to a commercial entity and consider the water 
as an economic good and price it economically. In many developing countries, water utilities 
are working as public entitites in which they concern the government directives more than 
others. Thus, to make any change in any of water policy needs approval from central 
government or Minister Council or form the Supreme Council for planning. In some cases, 
based on progress performance report and other relevent reports of the sector, the government 
take the initiative to make the change or direct the water sector to do so.The second level is 
an application on what has been agreed upon the preceding level. This level shows the main 
pillars of financial sustainnability and include the following: 
- Social aspect in sustainability ensures the poor’s rights to get safe water for their basic 
needs. Of course there are different arguments as to the sufficient quantity required 
for each person (Refer to section 2.6). 
- In order to set up a sustainble tariff, it is essential to determine the actual cost of water 
service delivered to customer premises. Design the water tariff to reflect the water 
utility’s willingness to cover which type of cost.  
- As indicated in the first level of framework (shift the sector to customer orientation) 
means more involvement and participation. The customer side is very important and 
should be involved in any development of service utilities. His participation is vital 
and should be directed well in order to enable him/her to play the right role. The 
customer should be enabled to play an effective role that increases the chances of 
financial sustainability. Furthermore, business organisations put more efforts to 
satisfy their customers through their expectations in order to improve the income and 
loyalty. 
The last level shows the impact of financial sustainability of cost recovery, sustainable 
service and customer satisfaction. Availability of sufficient funds from service revenue 
will work to make the service sustainable and continuous improvement to satisfy the 
customer. So, there is a relationship between the three impacts of financial 
sustainability.Thus, only the financially sustainable water sector could eveolve and 
provide sustainable service and meet the demand (literature and empirical work mention 
this). 
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3.6. VARIABLE MEASUREMENT 
In order to answer the primary research question and achieve the study objectives, data will 
be collected in two parallel stages; qualitative and quantitative. Qualitative interviews will be 
conducted with PAEW key staff and other concerned in order to answer the research 
questions: How to improve the water tariff? What is the customer role?  What are customer 
expectations?. The proposed qualitative interviews aim to provide a clear picture of the water 
tariff in the water sector in Oman and what PAEW’s intention is to improve the water tariff, 
the options that may achieve financial sustainability. The second session of interviews with 
PAEW key staff aim to provide the answer of “customer role and expectations”. The 
interview’s questions will focus on the issues of customer involvement and expectation to 
increase his satisfaction.  
The second stage of data collection will be through a quantitative survey distributed among 
the PAEW customers. The survey questionnaire is compromised of 4 levels ofdemography, 
complaint management, community participation and customer expectations. The data that is 
proposed to be solicited from the customer is identified in table 3.2. 
Table 3-2. Indicators and Variables 
 
S/No. Concepts Indicators and variables 
 
 Demography This covers gender, age, education level, profession and other inquiries 
related to water service 
 Complaint 
management 
This includes customer awareness of the call center in PAEW, satisfaction of 
call center performance, operator knowledge and his reaction, complaint dealt 
with& feedback, updating of progress, time scale and necessary action to be 
taken. 
 Community 
participation 
This section presents customer participation and includes network problems 
(leakage and defects) billing and payment, and his role through conservation.  
 Customer Satisfaction This will be measured through his expectations and include three main parts: 
customer service, billing system, and water service. Customer service covers 
communication with customer, sufficient emergency line, provision of new 
service, rectifying problems, time for emergency announcement, and 
disruption time. The billing system covers frequency of bills, bill 
presentation, bill details, bill delivering system, bill language, paying points 
and paying in advance credit. Finally, water service indicates customer 
satisfaction of water quality, pipe pressure, and reliability of supply. 
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3.7. CHAPTER HIGHLIGHTS 
This chapter presents the conceptual framework based on the primary research question that 
is proposed to be answered in this study. The main research question that states “ How to 
achieve financial sustainability in the water sector in the Sultanante of Oman” has been 
identified. Based on the research inquiry, the important elements were mentioned in 
literature. The interdependent concepts will be used in order to help answer the research 
question. A set of indicators and variables will be adopted to clarify the role of the customer 
in achieving financial sustainability in the water sector in developing countries such as the 
Sultanate of Oman.    
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CHAPTER 4:  RESEARCH METHODOLOGY 
 
4.1. INTRODUCTION 
Research is a systematic process to find or to look for such a knowledge or information on 
a specific topic to solve a certain problem, establish novel facts, prove an idea (existing or 
new) or develop new theories by using a scientific method.Wikiepidia.org. Access date 08th, June, 
2011. 
Cavana et al., (2001), p5 defines research as "an organized, systematic, data-based, critical, 
objective, scientific inquiry or investigation into a specific problem or issue with the purpose 
of finding solutions to it or clarifying it".   
The primary purpose for basic research is discovering, interpreting, and the development of 
methods and systems for the advancement of human knowledge on a wide variety of 
scientific matters of our world and the universe. 
4.2. RESEARCH PROCESS 
Before conducting any research, the researcher has to follow a certain process or steps to 
conduct it and find the desired results. There are different views in literature in setting up 
those stages, some authors write them in detail and some of them state the most critical one.  
Simon & Paul (1985) stated that there are fifteen steps to be followed in research. These are: 
identify a research problem, ask "What do I want to find out"?, establish the aim of the 
research, determine the value of the research, immerse yourself in the problem, formalize the 
problem, choose empirical variables, calculate the benefits of accuracy and the costs of error, 
identify the critical obstacles, choose the appropriate method, check the ethics of your 
proposed research and method, design the method, collect the required data, analyze the data, 
and write up the report. While Baker (1988) offered eleven stages of research as follows: 
define the research topic, find related material to the topic, clarify the concepts and 
measurements, design the most appropriate data collection method, consider the purpose, 
value, and ethics of the research, operationalize concepts and design the research instruments, 
select a sample of subjects to research or study, collect the required and related data, process 
the data, analyze the data, write the report and present the data. According to Zikmund et al., 
(2010), six stages have to be followed in a research project. These are: defining the goals of 
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the research, planning the research design, planning the sample, data collection, data analysis, 
writing the report and presenting the results.  
In this research, we will clarify the most important steps that should be followed in a research 
project as follows: 
1- Determine the research problem: identify the most problematic topic or interest 
area to research is the first and one of the most critical steps. The first step in selecting 
a problem is to determine a more general problem-related research area of expertise, 
then narrow down the general problem to a more specific and researchable one. The 
identified problem should have theoretical and practical significance, as it represents 
the gap that should be addressed and studied well in order to make a contribution to 
knowledge. (Gay & Diehl, 1992) 
2- Find the relevant materials and literature for the selected problem: a deep review 
of related materials and literature is a very important second step in research to 
determine what has been covered related to the problem as well as to avoid any 
duplication efforts and to outline the right path for problem investigation. 
Additionally, it provides further understanding and insights necessary for 
development of a problem framework. (Gay & Diehl, 1992). Gathering sufficient 
information about the researchable problem will provide a clear important idea that 
would be considered, why it should be considered and how it should be investigated 
as well as assisting in development of a theoretical framework and hypothesis for 
testing (Uma Sekaran, 2003). 
3- Define the research topic: once the problem has been determined and the knowledge 
gap identified, definition of the research topic takes third place in the research. The 
research topic should be clear, reflect the nature of the problem, and posed in such a 
way that is clearly grounded in the field related to the targeted problem (Baker, 1988). 
4- Define research objectives: once the steps above been covered, the research 
objectives can be formulated. Research objectives identify the purpose of the project, 
why we need this research, and what kind of goals might be achieved by the end of 
the research. Each research project has its own objectives depending on the nature of 
the problem and the method used to accomplish these objectives. For example, in 
qualitative research, normally the objectives are framed in the form of research 
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questions, while in quantitative research the objectives are conventionally interpreted 
as hypothesis (Cavana et al., 2001). 
5- Planning research design: Research design is the most important step in the research 
project. It represents the master plan that includes and identifies the methodology to 
be adopted, procedures to be followed for gathering and analyzing the needed data, 
techniques to be used, schedule, and also a framework or an action plan for the 
research (Zikmund et al., 2010). More details will be presented in a separate section. 
6- Data collection: data collection is the process of gathering information related to the 
project or researchable problem and could be collected by using different methods and 
techniques such as interviews, observations, focus groups ,etc. (Zikmund et al., 2010).  
7- Data analysis: data analysis is the step following data collection and is carried out 
carefully to see if the research question or hypotheses have been supported and to 
determine whether research goals are substantiated (Cavana et al., 2001). 
8- Writing the report and presenting the data: this is the last step in a research project 
which concludes with the outcomes in a formal report. It is important that the results 
and the recommendation of the study to solve the problem is clearly presented in a 
report. Moreover, these conclusions should fulfill the deliverables promised 
previously (Zikmund et al., 2010).  
The sequential processes mentioned above are the most effective in the research design as 
per the researcher’s view in both qualitative and quantitative methods. As the research 
project is a made up of continuous stages starting from identifying the problem and 
ending with writing the report and presenting the results, overlapping between these 
stages takes place continuously (Zikmund et al., 2010).    
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These processes are represented by the figure below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. Research Processes 
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- It could help to define the research design in terms of type of evidence required and 
interpreted to answer the research question, 
- It could help to identify the appropriate research design that matches research 
objectives, 
- It could help to adjust research designs with regard to the limitations of different 
knowledge structures.      
According to Remenyi et al., (1998), in order to develop the appropriate research strategy, the 
researcher should acknowledge the assumption of both ontology and epistemology.   
4.3.1. Ontology and Epistemology Position 
The ontology issue is based on the nature of social objects and concerns the question of “what 
is the knowledge?” The focus of the orientation here is whether social entities can and should 
be viewed as entities that have an objective reality external to social actors, or whether they 
can and should be considered as a social construct built from perceptions and actions of 
social actors.  
The epistemological issue is based on the question “What is acceptable knowledge in a 
discipline, and how do we know this knowledge?” A particularly central matter in this 
context is whether the social world can and should be studied on the same principles, 
procedures and ethos of the natural sciences (Bryman & Bell, 2003). Tashakkori & Taddlie 
(1998) have mentioned four types of epistemology for developing knowledge: positivism, 
post positivism, constructive and pragmatism. Both positivism and post positivism represent 
the quantitative method, constructivism represents a qualitative method, and pragmatism 
represents both qualitative and quantitative methods. Creswell (2003), called them knowledge 
claims and classified them into post positivism, constructive, advocacy/participatory, and 
pragmatism.  
According to Johnson & Duberley (2000), there is not enough of a solid foundation from 
which considerations of human knowledge may begin and this is due to the lack of a neutral 
platform to evaluate the different perspectives of research paradigms. Consequently, it is the 
mission of the researcher himself to make critical selection and identification of an 
appropriate research paradigm that achieves study objectives and answers the research 
enquiries. The following sub-sections present an overview of research paradigms. Both 
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ontological and epistemological assumptions are clarified and the selected paradigm for this 
study is discussed.    
4.3.1.1. The Positivist and Post Positivist Paradigm 
In this paradigm, its ontological assumption is that the knowledge exists whether we are 
conscious of it or not.  On other hand, its epistemological assumption dictates that knowledge 
is assessed by the researcher. As a result of ontology and epistemology assumptions, the 
positivist paradigm follows a deductive approach and seems to test the theory rather than 
build it (Easterby-Smith et al., 2002). Jackson (2012) has noted that there is much debate 
about the suitability of the positivist paradigm for the social sciences. Remenyi et al., (2003) 
support this claim and clarify that the positivist paradigm does not yield interesting insight 
into complex problems mainly in social sciences. 
 
The post positivism position is more widely used in scientific research and reflects a 
deterministic philosophy that causes may affect the results. So, there is a need to examine the 
causes that influence the results of the problem being studied by using the post positivism 
position. Also, breaking down the ideas into more understandable ones to ease the hypothesis 
testing and reach to answer the research question smoothly. This approach is sometimes 
called quantitative research that uses quantified observation and measurements (Creswell, 
2003 & Remenyi et al., 1998).        
 
With respect to the context of this social study, research objectives stated earlier, and 
limitations of positivist paradigm of its rejection of human “value” and “culture”, positivist 
resists the establishment of empirical truth, and it seems that this paradigm is not the most 
appropriate one to adopt. Moreover, the claims mentioned above by Remenyi et al. (2003) 
and Jackson (2012) are sufficient to reject this approach and look for a more appropriate one 
that meets the research objectives.  
4.3.1.2. The Constructivism Paradigm 
The constructivism position, (sometimes referred to as interpretivism or naturalism) 
(Tashakkori & Taddlie 1998) is opposite to positivism and post positivisms in its principle; 
the researcher tries to make the complexity of ideas more comprehensive rather than reduce 
them. Thus, the researcher counts more on concerned participation in the studied problem and 
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tries to construct the meaning of the phenomena in a more comprehensive way to promote 
understanding. There is an interaction between the researcher and the participants to explain 
the ideas and conclude with general understanding of the situation. The researcher aspires to 
get more ideas about his case as he listens carefully to the participants and follows their 
activities in daily life (Creswell, 2003).  
Based on the inquiry of this research, this paradigm is not the appropriate one as the 
interpretivism isolates human actions from the economic and technological dimensions and it 
views perception of respondents by itself as reality (Hunt, 1991). 
4.3.1.3. Pragmatism Paradigm 
The fourth position of research philosophy is the pragmatism approach. This approach 
combines both quantitative and qualitative research methods to include more views, different 
assumptions and a variety of data collection methods, as the focus of the researcher is to 
create better understanding of the research problem and objectives and therefore answer the 
research question. (Creswell, 2003 and Tashakkori & Taddlie, 1998). Creswell (2003) 
mentioned that the pragmatism approach provides a basis for seven knowledge claims. The 
pragmatism position  involves inquiries of  both research methods (qualitative and 
quantitative assumptions to be used in the research), and provides more options for the 
researcher to choose the appropriate data collection and analysis methods that suit research 
needs and meet the objectives. The researcher exercises more freedom in his variety of 
choices, and adopting the pragmatism position enables research to maximize the benefits of 
both quantitative and qualitative methods and provides more understanding of the studied 
situation. Researchers in pragmatism need to set up clear and understandable reasons for 
adopting a mixed method. A variety of research fields (political, historical and others) need 
mixed methods and more options for collection. Analyses are carried out in the pragmatism 
approach, and the pragmatism tends to change the subject rather than ask a question about the 
reality. From previous characteristics of this paradigm, it seems to be more comprehensive 
and provide more options than previous paradigms for the researcher to express study 
outcomes. Furthermore, it covers all the problems that resulted from the adoption of them.     
With respect to the primary inquiry of this research "How to achieve financial sustainability 
of the water sector?” and the study objectives, this paradigm is most likely the appropriate 
one that matches the needs. The prime research enquiry will be answered through three sub-
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questions by a combination of both qualitative and quantitative approaches. The qualitative 
method is placed first in order to enhance the construction of the survey questionnaire. A 
wide descriptive analysis and discussion for both quantitative and qualitative data was carried 
out for comprehensive understanding and to present the answer of the research enquiry in a 
systematic way.   
4.4. RESEARCH DESIGN 
The second step after the research paradigm as indicated in the previous section is the 
selection of a research design. Research design is the most critical stage in the project, as it 
represents the master plan and the framework for the researcher to follow. Design of the 
research should be done in an effective way in order to obtain the required data and use the 
more suitable analyzed method to reach the right answer for the problem. Boris et al., (2005) 
mentioned that there are many definitions of research design, for example: the research 
design constitutes the comprehensive plan for data collection, measurements, and analysis. It 
is designed to help the researcher allocate his limited resources by posing crucial choices. Is 
the plan to include experiments, interviews, observation, and analysis of records, simulation, 
or some combination of these? Are the methods of data gathering and the research situation 
to be structured mannerly? Is an intensive study of a small sample more effective than a less 
intensive study of a large sample? Should the analysis be primarily quantitative or 
qualitative? While Yin (1994) stated that: research design is a blueprint dealing with at least 
four problems of research: what the study question is, what the relevant data are, what data to 
collect, and how to analyze it. According to Remenyi et al. (1998) and Nachmias Frankfort & 
Nachmias (1996), several research designs are employed in social science and management. 
Some examples of these designs are cross-sectional, longitudinal, quasi-experimental, 
contrast group, planned variation, panel and time series, control series, combined, and pre-
experimental. Others include action research, ethnographic research and case studies. Uma 
Sekaran (2003) & Cavana et al., (2001) are more generic and classified the study based on 
their nature into four categories of exploratory, descriptive, hypothesis testing and case 
studies.  Each of which has its own assumptions and perspective based on the research 
enquiries and objectives.  
Based on the nature of enquiries to answer the main research question of: “How to achieve 
financial sustainability of the water sector in the Sultanate of Oman?’, a wide descriptive 
study was carried out to investigate the role of the customer to increase the chance of 
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financial sustainability, as the mentioned roles are absent from literature. Customer 
expectations and his satisfaction of these expectations are critical to increasing the chance of 
financial sustainability.        
4.4.1. The Purpose of the Study 
According to Robson (2002), the purpose indicates what the achievement is of the study. 
Why is it being done? Are you seeking to describe something, or to explain or understand 
something? Are you trying to assess the effectiveness of something? Is it in response to some 
problem or issue for which solutions are sought? Is the study result meant to change 
something?. Because of the nature of the research question (How?), an exploratory study is 
assumed to answer this question.    
4.4.2. Exploratory Study 
An exploratory study is conducted when there is a lack of information on how similar 
problems have been tackled.  Widely reaching extensive work needs to take place to gain 
more information and familiarity with the situation, and to develop a model and set up a 
design for investigation. Also, it is undertaken to better comprehend the nature of the 
situation while there is little information available on that field. Thus, extensive interviews 
with many concerned parties might have to be undertaken to achieve this level of 
understanding. Exploratory studies are the key for developing a  deep understanding the 
phenomena through theory building and hypothesis testing.  
4.4.3. Descriptive Study 
According to Boris et al. (2005), a descriptive study is more formalized than an exploratory 
study and it is structured with a stated hypothesis or investigative questions. It is serves a 
variety of research objectives such as: 
• Description of problem or characteristics associated with a subject population                                    
(who, what, when. where, and how of a topic) 
• Estimates of the proportions of a population that have previous characteristics, 
• Discovery of associations among different variables. 
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According to Uma Sekaran (2003) & Cavana et al., (2001), a descriptive study is conducted 
in order to ascertain and describe the characteristics of variables of interest in a situation and 
help to understand the characteristics of organization that follow common practice.  
Moreover, it helps to: 
• Understand the characteristics of a group in a given situation. 
• Think systematically about the aspects in a given situation. 
• Provide ideas for future probing and research, and 
• Provide a solid base for making a decision. 
4.5. ADOPTED RESEARCH DESIGN 
Research design forms the structure or framework, including data collection and analysis. It 
guides the researcher to achieve the planned objectives and obtain better results (Bryman & 
Bell, 2007). As indicated earlier in section (4.4), several research designs are employed in 
social science and management (Remenyi et al., 1998; Nachmias Frankfort & Nachmias, 
1996).  
Given the context of the study and the nature of enquiries, a combination of case study 
strategy and cross sectional study research was adopted to provide comprehensive answers 
and achieve study objectives. This research is unique in its nature in the Sultanate of Oman 
that touches on financial sustainability in the water sector (PAEW).   
4.5.1. Cross-Sectional Design 
Cross-sectional design, or sometimes referred to as social survey design, is mostly used in the 
social sciences using a survey method (Bryman & Bell, 2007). Based on the features of cross-
sectional design, it can be applied in natural settings and enable the researcher to get random 
probability samples (Nachmias Frankfort & Nachmias, 1996), and it seems more appropriate 
for this study. Moreover, it involves a broader population and therefore generalizes the 
findings to a real life situation. External validity in this type of design is strong through 
random sampling (Bryman & Bell, 2007). 
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4.5.2. Case Study 
Case study may be defined from a research strategy point of view as an "empirical enquiry 
that investigates a contemporary phenomenon within its real life context, when the 
boundaries between phenomena and that context are not clearly evident, and in which 
multiple sources of evidence are used. It is particularly valuable in answering who, why and 
how questions in management research" p165, (Remenyi et al., 1998; reprinted 2000).  
Cavana et al., (2001) stated that the case study as a problem solving technique is undertaken 
in organizations to solve problems similar to the one experienced by a particular organization 
which has the same capacity and setting, which is very difficult to find as many companies 
prefer to reserve these data for concerned authorities.     
According to Yin (2014), p12 "the case study is preferred in examining contemporary events, 
but when the relevant behaviors cannot be manipulated. The case study relies on many of the 
same techniques as a history, but it adds two sources of evidence not usually included in the 
historian's repertoire: direct observation of the event being studied and interviews of the 
persons involved in the events. Again, although case studies and histories can overlap, the 
case study's unique strength is its ability to deal with a full variety of evidence-documents, 
artifacts, interviews, and observations-beyond what might be available in a conventional 
historical study". Remenyi et al. (1998) added that the case study has two features: the first 
one being that the case study can be used in establishing valid and reliable evidence that may 
be analyzed either a positivistic or a phenomenological perspective, and synthesized in such a 
way as to produce a theoretical conjecture. The second feature is that it also can be used as a 
vehicle for creating a story or narrative description of the studied problem or phenomena. 
Generally, case studies are one of the research strategies that can be used when there is a need 
to gain understanding of some particular problem or phenomena and get valuable information 
about it.  In order to get an effective solution and therefore results, the case should be selected 
critically and analyzed in a proper way for problem solving. 
4.5.2.1. Case Study Plan (Protocol) 
A case study plan represents the framework that contains sequential stages that should be 
followed to get the desired results. According to Yin (2014), case study protocol is an 
important way to increase and enhance the reliability of the research. Remenyi et al. (1998) 
added that the protocol is a plan for the researcher, showing the objectives of the study and 
the way to achieve them. This plan should be designed and prepared carefully in order to get 
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better results. According to Yin (2014) and Remenyi et al., (1998), case study protocol 
consists of the following sections: 
• The overview covers the study background, justification of the project, objectives of 
the research to be achieved, issues related to case study, context and perspective. 
• Procedures: procedures that should be followed for data collection and include access 
arrangements for proposed people, availability of the required resources and a 
sufficient data collection program (time schedule for data collection activities), 
procedures and guidance to call for assistance and  a contingency plan for undesirable 
event(s).   
• Questions: this section covers the set of research questions which should reflect the 
main inquiry of the research from the initial, with source of evidence and data 
matrices. The research questions should be designed carefully to enable the researcher 
to collect the evidence in a proper manner and asked in levels from general to more 
in-depth as the interview proceeds. The questions in each level should be 
differentiated and could be asked in reverse situations. Motivating the interviewee is a 
very important factor which enables the researcher to get more information and 
evidence related to the case.    
• Reporting: normally a case study produces a large amount of documentation that can 
be included in the report bibliography as part of the report. Generally, the report 
includes a case study outline, database treatment, and audiences.  
 
Each section in a case study has its own features and importance as well as the need to be 
developed in a sequential manner. It begins with an overview to present general information 
and the background about the case study, followed by the procedures which guide the 
investigator to the right actions to achieve better results and gain more information. This 
section is very important in the case study as it represents the framework to follow in order to 
reach the objectives of the research. So, care and consideration needs to be taken in designing 
and setting up this section. Research questions are critical to the project; it is the device of 
data collection and the source of case information. Questions are designed to cover all the 
issues related to the research case and incorporate the entire subject. The investigator must be 
thorough and skilled enough to motivate the interviewee to offer the needed data and provide 
any related documents.  Reporting is the last section in the protocol, which should be planned 
at the beginning. The literature does not present any fixed format for the report - each 
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researcher has his own experience to present his results and analysis. Moreover, each case 
study has its own features as well as the differentiation between the subjects and outcomes.  
 
While Yin (2014) stated that there are five components which are important for case studies. 
Well defined research questions, study propositions (which should be examined within the 
scope), unit of analysis related to the main problem and proposed to be analyzed and resolved 
as a case, and data linked to the propositions and criteria for interpreting and finding.  These 
are the most common stages in case studies that most researchers follow. 
4.5.3. Justification of the Adoption of Case Study Research 
Concise definition of research questions and comprehensive understanding of them are very 
important steps that should be taken seriously in order to select the appropriate research 
strategy (Yin, 2003). As stated in section 4.5.2, (that a case study is a valuable research 
strategy used to answer the “how” and “why”), the primary question of this study begins with 
how: (How to achieve financial sustainability in the water sector in the Sultanate of Oman?) 
so, the case study as a research strategy is the appropriate one and it is the most common 
approach for qualitative study. It is also an excellent management development tool to 
encourage blending of action and knowledge. It is a good technique to present research ideas, 
and concepts and particularly for stimulating discussion and debate. Additionally, it could be 
used to address any subject in any field briefly or in detail on a higher level (Remenyi et al., 
1998). 
Furthermore, the main strength of the case study approach is that it could be used in different 
situations to contribute to a body of knowledge including individual groups, organizational, 
social, political and related phenomena (Yin, 2003). Notably, a case study can deal with a 
variety of evidence documents, artifacts, interviews and observation (Yin, 2014).    
 
However, the choice of a case study strategy for this research hopes to add value and obtain 
better results. The nature of the research inquiry suits the case study approach more than 
other approaches (experiment, survey, archival analysis, history) as it requires deep 
investigation and study on how to achieve financial sustainability in the water sector. 
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4.6. REJECTED RESEARCH DESIGNS 
4.6.1. Experimental Design 
According to Bryman & Bell (2007), this type of design is rarely used in business and 
management research, because of the problem of achieving the requisite level when dealing 
with organizational behavior. Experimental design is very strong in its internal validity as it 
engenders considerable confidence in the robustness of causal results. Also, it could be 
classified into two categories, laboratory and field experience, laboratory experiments where 
extraneous factors can be controlled effectively, and field experiments which may occur in a 
real world setting (Baker, 1988). Bryman & Bell (2011) comments on the significance of 
experimental design: the main reason for adopting the experiments as a research design is 
because it is frequently considered to be a measure against which quantitative research is 
judged. This happens largely because of the fact that a true experiment will allow doubts 
about internal validity to be allayed and reflects the considerable emphasis placed on the 
determination of causality in quantitative research. 
Because the study is purely social research and deals with a large sample size, this design 
seems not to be the appropriate one. Additional to that, there are limitations. Due to it takings 
place in a controlled environment and having weak external validity, these prevent 
generalisation to the population and limit the scope of findings (Nachmias Frankfort & 
Nachmias, 1996) which are fair enough to reject it.  
4.6.2. Quasi-Experiments 
Robson (2002) mentioned that a quasi-experiment is p133“a research design involving an 
experimental approach but where random assignment to treatment and comparison groups 
has not been used", and according to Baker (1988), quasi-experiments are adopted mainly in 
cases where the basic elements of the research experiments cannot be controlled and set up. 
The researcher has no control over quasi experiment design, but the main feature of this type 
is the possibility of comparison between the results obtained by an experimental group and 
those engendered by a control group (Bryman & Bell, 2007). Therefore, it is not the 
appropriate one. 
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4.6.3. Longitudinal Design 
According to Bryman & Bell (2007) & (2011) Longitudinal design is particularly adopted to 
map changes in business and management studies and it’s important in understanding 
organisations as a way of providing required data on the mechanisms and processes through 
which changes are created. These types of designs p160 "involve repeated measures on the 
same variables for the same group or groups on an extended series of occasions. They can be 
either relational or comparative. They avoid many of the difficulties in a cross-sectional 
study where such matters are handled retrospectively and depend on participant’s recall of 
past events" Robson (2002).  Based on the process of this design which requires more time 
and resources, the researcher rejects it due to time and resource constraints. 
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Figure 4.2. Schematic Diagram of Research Design and Methodology. 
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4.7. RESEARCH METHODOLOGIES 
Basically, research methodology refers to the procedural framework within which the 
researcher conducts his study. It describes an approach to a problem that can be put into 
practice in a research program or process (Remenyi et al. 1998, reprinted 2003). Research can 
be classified into two main methods, qualitative and quantitative (Cavana et al., 2001). The 
qualitative method relies on the researcher being a 'human-as-an-instrument' both to gather 
and analyze the information, and it includes interviews, focus groups and observations. The 
qualitative approach aims to understand the rich, complex and idiosyncratic nature of human 
phenomena. The quantitative method relies on the ability of the researcher to measure the 
phenomena under investigation and the use of statistics to analyze raw data, and it includes 
questionnaires, field and laboratory experiments, and statistical data (Cavana et al., 2001). 
Distinction between the qualitative and quantitative methods is very important and it is based 
mainly on the type of information and data used to understand the phenomena. Qualitative 
studies normally rely on qualitative information such as words, sentences and narratives, 
while quantitative studies based on quantitative data such as figures and numbers (Boris et 
al., 2005). It is very important to have full understanding of each in order to select the 
appropriate one to answer the research question properly as well as to make more 
understandable and acceptable arguments, and conclude with satisfactory results. The study 
involves both approaches (quantitative & qualitative) in order to enhance and enrich the 
findings and fulfill the research objectives. The study commences with a qualitative method 
in order to validate the quantitative survey and integrate any additional findings.       
4.7.1. Qualitative Approach 
According to Zikmund et al. p133 (2010), qualitative research is defined as research that 
p133 "addresses business objectives through techniques that allow the researcher to provide 
elaborate interpretations of market phenomena without depending on numerical 
measurements". Creswell (2003) recommended some characteristics of qualitative research 
based on thoughts of Rossman and Rallis (1998) as follows: 
 Qualitative research is a site-based approach. The researcher normally conducts his 
research on site to develop a detailed study and most of the time is involved and 
becomes a part of the group. 
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 Qualitative approach adopts an interactive and humanistic method which requests 
participation from the researcher in the study. Researcher participation is very critical 
for gathering data and to build rapport and credibility with individuals in the study. 
 Qualitative research is an emergent approach rather than prefigured. Thus, there is an 
opportunity for research questions to be changed and redeveloped as well as the data 
collection process, while the work in the phenomena or studied problem starts to 
move on. So, it is very difficult to predict all the research aspects from the early stages 
of the project. 
 Qualitative research is basically interpretive. The researcher firstly has to filter and 
refine gathered data and provide more illustration and clarification, and finally draw 
his individual conclusion about its meaning personally and theoretically.  
 Qualitative method views phenomena holistically, so, it works better as the problem 
becomes more complex, interactive, and encompasses the narrative.    
 Qualitative research enables the researcher to use more than one tactic and strategies 
of inquiry as needed. These strategies provide more and deeper information which are 
very important to enrich the study and add value to the knowledge. 
 Qualitative method analyzes the enquired person and his personal biography and thus 
will help the researcher to form the study in an ideal way. 
It is clear from the above mentioned perspective that qualitative research is interpretive and 
descriptive, that explores and describes the problem in depth. Producing valuable detailed 
information about small cases will increase the opportunity for more understanding of the 
studied problem, but on the other hand decreases the ability to generalize the concerned case 
(Patton, 1990). Because the researcher in the qualitative approach is the engine of the 
research, his participation either direct or indirect is very important for research benefits or 
value. This importance requires that the researcher have an experience and background 
related to the studied case in order to provide more clarification and illustration of the 
collected data, and therefore is able to prepare a rich conclusion and recommendation(s) that 
could add further value. Literature (Cavana et al., 2001; Patton, 2002; Creswell, 2003; 
Robson, 2002) presents many common methods for data collection, interviews, focus groups, 
observation, and other sources of data. These will be discussed later in another section.    
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The qualitative approach was conducted to answer the first inquiry of “What is the 
appropriate water tariff for the water sector in Oman to recover the cost of water service?”. 
Also, the approach touched on the inquiry of “the role of the customer and customer 
expectations” to increase the chance of financial sustainability.     
4.7.2. Quantitative Approach 
Zikmund et al. (2010) defines quantitative research as the research that p134"addresses 
research objectives through empirical assessments that involve numerical measurement and 
analysis approaches". The quantitative approach or numerical method is the other research 
method that focuses on number analysis and provides meaning for these numbers. Also, it 
provides generalist descriptions of attitudes or opinions of a sample population. In other 
words, the outcomes from these samples are generalized to the populations.  
Creswell (2003), set up method steps to be followed. These are: 
 Survey Design: this is the first step that focuses on determination of the research 
purpose, necessary justification for selecting survey method for data gathering, 
indicate whether the study is cross-sectional or longitudinal with collected data, and 
the appropriate technique for collecting data, interviews, questionnaire, etc. 
  Population and Samples: identifying the main characteristics of population and 
sampling is also important for study quantification. These include population size 
and categorization and sampling design (singular or multistage). 
 Instrumentation: the researcher is requested to provide detailed information about 
the instrument planned to be used in the study. These cover instrument name, its 
appropriateness to this kind of research, whether or not it is  new and specifically 
for this research, use of the existing one, its validity and reliability, permission for 
use, its previous record, efficiency, and pre-use test.  
 Variable relation: relating variables to one specific question on the instrument is 
also important (Creswell, 2003). 
 Data Analysis: analyzing data and presenting them in an understandable form is one 
of the most important steps in any study. This step should cover all the information 
about the number of samples participating in the survey, their respondents, sample 
bias and reasons for it, justification for these reasons, reporting on both dependent 
and independent variables in the study and also include means, standard deviation, 
107 
 
and range of scores. The researcher should identify the statistical program used in 
hypothesis testing.         
The quantitative method or numerical approach depends mainly on survey research of a large 
group of people by sampling them to measure their trends or attitudes. It requires adopting 
fixed or standardized measures to measure their reactions by using a pre-determined set of 
questions. Analyzing the outcomes from these questions will provide a broad set of findings 
to generalize (Patton, 2002). In the quantitative approach, there is no need for the researcher 
to participate in the studied group, unlike the qualitative study. The quantitative method is the 
most appropriate to answer the second and third inquiry of research: “the role of customer, 
their expectations &their satisfaction of these expectations” to increase the chance of 
financial sustainability in the water sector in Oman and generalize the findings. Both findings 
from qualitative and quantitative approaches are combined together to enhance the research 
and enrich the findings.    
4.8. ETHICAL CONSIDERATION IN THIS RESEARCH 
This research was carried out in the researcher’s country, the Sultanate of Oman. Thus, many 
ethical considerations have been taken prior, during and after data collection. These 
considerations covered those who collected the data and those who provided it, including the 
organizations. The most important consideration included the following: 
• The respondents have been informed with sufficient advance notice of the appointment, and 
data gathering being conducted as per their recommendations. 
• The researcher has been solely responsible for providing a satisfactory environment for 
gathering data from respondents.  
• The researcher was also responsible for providing many alternatives of data collections 
methods for the respondents in order to enhance their interests and provide more information.  
• Data given by the respondents has been treated as strictly confidential and the researcher 
has been responsible for protecting its privacy.  It has been used for study analysis only. 
• All the respondents have been free to choose whether or not to respond to any questions or 
surveys and have the right to withdraw their participation at any time; individual preferences 
will be respected. 
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• The researcher been solely responsible for managing and controlling any risk encountered 
in the study, so the participants have not been a part of this risk. 
• The respondents have been free to ask any question or for clarification of any idea and also 
have the right to receive a copy of the results. 
• All the information collected and written in literature has been referenced according to the 
existing policies and procedures.  
These are the most common ethical considerations that have been followed in this research. 
The researcher referred also to national associations, and standards and codes of ethics if the 
research deems it necessary. 
4.9. DATA COLLECTION 
Two types of research approaches have been identified in literature, empirical and non-
empirical. Non-empirical involves reviewing available literature relevant to the subject, to be 
used as evidence for carrying out the research and to identify the knowledge gap. The 
empirical approach involves gathering data from field work observation (Easterby-Smith et 
al., 2002). As with many academic research studies, this study adopts both empirical and non-
empirical.  
4.9.1. Non-Empirical Research 
As mentioned earlier in section (4.2), after identifying the research problem of financial 
sustainability, a wide and extensive review of relevant materials and literature has taken 
place. Deeply reviewing related materials and literature is a very important second step in the 
research to determine what has been covered related to financial sustainability as well as 
avoiding any duplication efforts, and to outline the right path for problem investigation. 
Additionally, it provides more understanding and insights necessary for development of a 
financial sustainability framework (Gay & Diehl, 1992). Gathering sufficient information 
about the problem will provide clear important ideas to consider, why they should be 
considered, and how should they be investigated to solve the problem. It also assists the 
processes of developing a theoretical framework and hypothesis for testing (Uma Sekaran, 
2003). 
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The second stage in non-empirical research is to define the research topic. Once the problem 
is determined and the knowledge gap identified, definition of the research topic is the third 
step. It should be clear, reflect the nature of the problem, and posed in such a way that is 
clearly grounded in the field related to the targeted problem (Baker, 1988). The following 
stage is to identify research objectives. Once the steps above have been covered, the research 
objectives can be formulated. These identify the purpose of the project, why we need this 
research, and what kind of goals might be achieved by the end. Each research project has its 
own objectives depending on the nature of the problem and the method used to accomplish 
these objectives. For example, in qualitative research, normally the objectives are framed in 
the form of research questions, while in quantitative research; the objectives are 
conventionally interpreted as hypothesis (Cavana et al., 2001). The later stage in this non-
empirical research is the planning of a research design. Research design is the most important 
step; it represents the master plan that includes and identifies the methodology being adopted, 
procedures being followed for gathering and analyzing the data, techniques being used, 
schedules, and also provides a framework or an action plan for the research (Zikmund et al., 
2010). The relevant non-empirical work is discussed in chapters one (Introduction), two 
(Literature Review), three (Conceptual Framework) and four (Research Methodology). The 
next section describes the empirical work carried out to gather field work data.  
4.9.1.1. Documents and Materials 
The researcher will also refer to the documents and materials (secondary data) that is relevant 
to the subject of the water tariff structure, and the customer role and expectations in the water 
sector. Secondary data less important than primary data as it gives a general view and a rough 
understanding of the problem, and many of them provide a wide range of information related 
to the studied case. Thus, the researcher is required to refine these data and classify them 
based on importance and relation to the problem.  The credentials of sources of secondary 
data are very important in providing high quality and further detail. An effective use of 
secondary data (documents) will enhance the data and support the information provided by 
the participants. For the purpose of this research, the researcher has reviewed all the 
documents related to the subject of financial sustainability in the water sector including:  
 PAEW Annual Reports: these reports reflect the progress of PAEW for a year. The 
researcher refers to the more recent ones of 2012, 2013 & 2014.  
 National Census Issues: These are issued by National Center for Statistics and 
Information. Refer to these issues to identify the main characteristics of the 
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population and statistics data about the populations, housing, establishments and 
services. 
 Government Gazettes: These issued by Ministry of Legal Affairs cover all the Royal 
Decrees and high level legislations in the government. Researcher refers to these 
issues to follow up all the Royal Decrees and legislation relevant to the development 
of water sector and protection of water resources. Issues from 1975 to 2011. 
 PAEW Studies: These studies show the proposed projects and plans to develop the 
water services over the Sultanate. All of them are prepared by high consultants like 
Mott Macdonald, Parsons, NJS. These include such as Master Plan, Five-Year plans.  
  Customer Service Annual Reports: these provide information about the progress of 
customer service in terms of number of service connections, number of complains, 
service breakdowns. 
 MRMWR Publications: These issues show the detailed legislations to protect the 
water resources and plans for development. These are issued by Ministry of Regional 
Municipalities and Water Resources.   
 
According to Yin (2003), there are three reasons for corroboration and augmenting from 
other sources, verifying the spelling and titles of organisations, providing details that support 
the verbal accounts of informants and set the context for interviews or discussion within the 
organisation studied.    
4.9.2. Empirical Work 
 In order to fill the gap identified in chapter two, solve the problem mentioned in chapter one 
and achieve research objectives, an empirical task has been carried out guided by the 
appropriate research method discussed in this chapter. In order to fulfill the study objective 
and enhance the findings, a combination of qualitative and quantitative research methods are 
adopted. Empirical work has commenced with pilot field work for both qualitative and 
quantitative. Four qualitative interviews with some internal participants from PAEW and 
externally as well, to get their feedback and make sure that the right process of data collection 
is done through interviews. Moreover, pilot interviews are conducted to estimate the 
approximate time required to ask the needed questions and finalize them. The interviewee’s 
feedback has been used by the researcher and developed the final questions for the actual 
interviews. As a result, some of the initial interview questions are deleted from the list. The 
updated interview question is attached (appendix 2). The same was done with quantitative 
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field work, once the questionnaire is designed, drafted, and before administration, the 
researcher carried out pre-tests to avoid any difficulties on the part of the interviewees in 
understanding the questionnaire and to ensure that it was free of ambiguity or bias.  These 
processes are very important in order to get the feedback and make the necessary changes in 
wording, phrasing, sequences and clarity of the questions. Later on, the researcher conducted 
a pilot test for the approved questionnaire by the expert panel. The questionnaire was piloted 
with a reasonable sample of 15, selected from PAEW staff and customers to share their 
experiences and knowledge that may contribute to cover the subject and add value to the 
research. The researcher has followed up with the sample participants and got their feedback 
regarding their impression of the questions including their clarity, wording, phrasing, 
sequence, comprehensive understanding, and the extent of linkage between the questions. 
Further to that, the researcher collected all of the sample participants’ feedback and refined 
them to make the final questionnaire. The updated and approved questionnaire is attached in 
the appendix.  Actual qualitative and quantitative data collection methods are described in the 
next sections.  
4.10.  QUALITATIVE DATA (EXPLORATORY PHASE) 
4.10.1. Interviews 
 An interview is a two-way conservation to collect information from the interviewee,; the 
participant is asked to provide information on the issues of interest. The purpose of the 
interview is to find out which cannot be observed directly, such as feelings, thoughts, 
intentions, and behaviors (Patton, 2002). There are three types of qualitative interviews: the 
informal conversational interview, the general interview guide approach, and the standardized 
open-ended interview. He stated that each of these has advantages, disadvantages and guides 
(Patton, 1990). Robson (2002), classified interviews into the following: 
 Structured: is more restricted with predetermined content questions and wording, 
normally in a pre-set order. 
  Semi-structured: it has a bit of flexibility with predetermined content questions. The 
order can be changed based on what is appropriate. Also, the context of the questions 
can be modified or changed depending on the interviewee’s response.  
 Unstructured: this type of interview is sometimes called the informal one; there are 
no restrictions on the questions or either context. The interviewer has the flexibility to 
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talk generally about the area of interest and develop his ideas while the interview 
progresses.    
The interview technique is the most widely used in data collection for the qualitative 
approach (Bryman & Bell, 2003).  According to Bryman & Bell (2007), there are some basic 
elements that should be considered in the preparation of the interview: the interview area 
topics or questions should be structured in a sensible order because this will help them to 
flow reasonably, the interview question should be designed and formulated in a proper way 
that leads to answer the research question, the researcher should communicate with the 
interviewee in simple and understandable language that relates to the research questions, 
recording of general kind (name, age, gender) and specific kind of information (position, 
experience) is useful for contextualizing interviewee answers. Also, he mentioned some 
practical details to be attended to before conducting the interview: the researcher should be 
familiar with the interviewee’s working environment and interests in order to understand 
his/her language and terms, have a well-functioning recording device with a microphone to 
make clear interview recordings, provide a comfortable and quiet interview environment 
which is very important to avoid any noise that may affect the quality of recording, and 
finally, the researcher should have the required skills that enable him to complete a successful 
interview.  
The nature of this research involves a deep understanding of the case and hence, face to face 
individual semi-structured interviews are adopted as the data collection method for this 
research.  
 
 The interviews were recorded by voice recorder, transcribed and reviewed by the researcher 
to screen for quality, accuracy and content. All the data was handled in a confidential manner 
and no names were mentioned in the recorded data. The duration time of any interview had 
not been pre-determined; it was dependent on the interviewee’s interaction, knowledge, 
interests and discussion around the subject.  
 
In order to achieve the interview objectives, the interviewer removed communication barriers 
with participants and encouraged them to give more information. The interviewer facilitated 
the flow of information and removed any obstacles preventing the interviewees from giving 
complete answers and brought the participant into the rapport zone (Cavana et al., 2001).  To 
maximize the benefits of the exercise and obtain the required information from the 
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participant, the interviewer listened carefully to the participant, showed interest in what the 
respondent had to say, provided clarification on the question asked, rephrased or repeated 
questions when necessary, kept his interest with respondents as the interview progressed and 
accurately recorded the responses (Uma Sekaran, 2003). Furthermore, to get better results 
from interviews they require careful preparation: making required arrangements for the visit, 
securing the permissions, scheduling, recording all the notes, and managing the time.  These 
preparations are crucial to increase the number of participants and enhance their willingness 
to participate (Robson, 2002). The next section describes the interview questions.  
4.10.2. Interview Questions 
As indicated in section (4.7.1), qualitative interviews were used to answer the question “What 
is the appropriate water tariff to achieve financial sustainability in the water sector?” and also 
touched on the “Role of the customer & his expectations” that was later answered in the 
quantitative survey. The updated interview questions (Appendix 3&4) have been formulated 
from the literature review and conceptual framework. These updated questions relate to the 
planned objectives of the study that will be achieved by the end of this research. Also, the 
questions are formulated to promote deep understanding and encompass the whole subject. 
The researcher aims to cover the whole subject of financial sustainability based on an 
appropriate water tariff, and the role of the customer and his expectations. The interview 
questions are written in a focused way with targeted relevance to this subject and planned to 
serve the research objectives. 
Semi-structured interviews are conducted to achieve the following objectives: 
1- Concept of financial sustainability  
2- To find out how the existing water tariff could be improved to achieve financial 
sustainability and therefore, cover the water cost. 
3- To investigate the factors that may encourage the customer to pay for financial 
sustainability in the water sector. 
4-  To identify the customer role in order to achieve financial. 
All the interviews have started with an introductory question about the interviewee. The 
questions are broad enough to encourage the interviewee to expand on the discussion and 
placed to cover the subject from general to more specific. To make sure that the subject is 
totally covered, the researcher included diversity in the questions including: follow-up, 
probing, direct, indirect, structuring, and interpreting questions. Moreover, the researcher has 
avoided having any emotional response. Appendix 3 & 4 shows a sample interview questions 
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for this research. The researcher has used a tape recorder with a microphone to make a clear 
recording. Transfer of the recorded interviews into written format was done immediately.    
4.10.3. Interviewees 
The participants are all key staff in the PAEW that are involved in decision making and 
policy formulation. These include General Managers, Senior Managers, Consultant and 
Experts. The other participants will be from outside the PAEW, including those interested, 
relevant, and involved in the water industry and academic staff. The interviewees list includes 
the following: 
 PAEW decision makers: General Managers, Senior managers and experts, 
 Sultan Qaboos University (Academic Staff), 
 Oman Investment and Finance Company, 
 Electricity Holding Company, 
 Power and Water Purchasing Company, 
 Electricity Regulator.   
 Advisors 
4.10.3.1. Informed Consent 
The researcher has provided a letter of request officially to the interview participants to get 
the informed consent necessary to conduct the interview and to get access to the organization 
and those involved. Each participant will be provided with an information sheet and consent 
form relevant to the study, for clarification and endorsement prior to the interview. 
4.10.3.2. Promises and Reciprocity 
 All the participants were informed personally prior to the interview with sufficient advance 
notice through the participant information sheet. Also, they were informed that they are not 
going to benefit from the study. All the data gathered from participants was handled 
confidentially and secured in a safe location. In case any interviewees felt anxious or 
dissatisfied giving the information, the participant knew they were free to withdraw at any 
stage. A sample of the request letter is attached, appendix. 
4.10.3.3. Place of interviews 
All the interviews were conducted in interviewee’s office based on their preference. The 
interviewee’s offices are an ideal safe and confidential environment for participation.  
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4.10.4. Difficulties of Qualitative Field Work 
As mentioned previously in section (4.10.3), the targeted samples are the key decision makers 
in the Public Authority for Electricity and Water (PAEW), but after the interviews started, the 
circle was extended to include many relevant persons and concerned positions in the 
government. The snowballing method was adopted to enrich the subject of the research and 
get more views and ideas from concerned and relevant parties.  As a result, the researcher 
took more time to do this work and faced difficulties in getting appointments from these key 
persons. Additionally, some of the appointments were rescheduled as sometimes the 
interviewee had important commitments, while other appointments were cancelled. The 
strong point is that all interviewees were welcome to the interview. 
4.11. QUANTITATIVE DATA 
As mention above in section (4.9.2.), quantitative field work is commenced by pre-testing the 
questionnaire. Based on the nature of the enquiries of the research, the researcher adopted a 
quantitative method to answer the second and third research questions.  
1- What is the role of customer to achieve financial sustainability? 
2- What are the customer’s expectations from PAEW to achieve financial sustainability?  
 
Quantitative field work was carried out with the PAEW customers in Wilayate Seeb in 
Muscat Governorate. The questionnaire survey was distributed to get customer feedback 
about their participation in financial sustainability and their expectations. The questionnaire 
was designed to achieve the research objectives and cover four levels of information; a total 
of 610 questionnaires were completed and returned.  
4.11.1. Survey Questionnaire 
A survey is another strategy adopted by the researcher if the inquiry focuses on who, what, 
where, how many, and how much (Yin, 2003).  According to Robson (2002), a survey is 
more comprehensive than other research strategies and can be for any research purpose 
including descriptive, explanatory, emancipatory, and particularly not suit exploratory work 
as it is mostly used for descriptive purposes. The survey as a research strategy could take 
time in data analysis as there is nothing to stop you from asking a variety of open-ended 
questions to explore more about the area of interest. To make the survey work effectively, the 
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questions should be defined well and have the same meaning for all participants (Robson, 
2002). 
 
Baker (1988) stated that there are five steps to administer the survey: the first is to define the 
research problem well, the second is the appropriate selection of samples that are involved in 
the survey, the third is designing the questionnaire in a way that is relevant to the subject or 
interview schedule, administering the survey is the fourth, and the final step is to analyze the 
data collected from participants. Based on the study enquiries No. 2 & 3 and the objectives 
explained in Chapter 1, a comprehensive questionnaire was administered among PAEW 
customers in Wilayate Seeb to achieve these objectives.            
4.11.1.1. Design of Questionnaire 
A questionnaire is relevant to the extent that all information gathered should address the 
research problem and achieve the objectives. The researcher should be more specific about 
the right questions that meet the research needs and should have robust justification for each 
item requesting relevant data. Any irrelevant request may detract from the other questions 
and make the survey needlessly long (Zikmund et al., 2010). According to Punch (1998), a 
developed questionnaire should cover background and biographical information, knowledge 
and behavioral information, as well as measure attitudes, values and opinions. The researcher 
firstly should develop a conceptual map for the questionnaire as it is needed to seek a wide 
range of information. The map guides the researcher to develop questions from general to 
more specific with the dimensions and subscales as appropriate. According to Cavana et al., 
(2001), a well-designed questionnaire focuses on three main principles, the first one relates to 
the wording of the questions and this should address the content and the purpose of the 
question, the appropriate language and words used, the form of the questions used to get the 
appropriate data, the sequence of the questions to order the data from general to more 
specific, and personal data as appropriate. The second principle is related to the questionnaire 
measurement and this should address the appropriateness of data collected to test the 
hypothesis. The measurements cover all the appropriate techniques used to measure the 
concept, reliability and validity. The third principle is related to the appearance of the 
questionnaire presented to the respondent as it is very important to attract the attention of the 
respondent and make the questionnaire more attractive. To make the questionnaire attractive, 
three elements should be considered: a good introduction to the respondent to encourage 
them to respond and provide the required information, clear instruction on how to answer the 
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questions, and a logical sequence of the questions. All these principles are important in 
designing the questionnaire in order to let the respondent provide the required data and also 
help to minimize research biases.  
 
With respect to the second and third question in this research “What is the role of the 
customer to achieve financial sustainability? and “What are the customer expectations from 
PAEW to increase the chance of financial sustainability?” the questionnaire in the form of 
closed-ended questions is seen to be more appropriate for this research. The reason behind 
this assumption is that with closed-ended questions, the answers are easier to process and 
complete as the respondent has no need to spend more time to answer the questionnaire 
(Bryman & Bell, 2003). It is also used in this study to involve large samples (Remenyi et al., 
1998). A survey could utilize many forms of data collection techniques such as a mail 
questionnaire, personal interviews, telephone interviews, and observation (Robson, 2002). 
Each of which has its own features and characteristics that suit each case. 
4.11.2. Sample Design 
The number of water service customers in Muscat Governorate is too large for the researcher 
to attempt to survey all of them. A small carefully chosen sample can be used to represent the 
total number of customers in Muscat Governorate. The selected sample should reflect the 
characteristics of the customers from which it is drawn. Bartlett et al., (2001) mentioned the 
process of conducting a poll is divided into three stages as follows: 
 Selecting a primary sampling unit 
 Conducting the interview, and 
 Interpreting the result 
According to Bartlett et al., (2001), there are two common statistical sampling methods in a 
survey, the probability and non-probability sampling. In probability sampling, each member 
of the population has a known non-zero probability of being selected and they include: 
random sampling, systematic sampling, and stratified sampling. In non-probability sampling, 
respondents are selected from the population in some non-random manner, and they include: 
convenience sampling, judgment sampling, quota sampling, and snowball sampling. The 
probability sampling has the advantage of sampling error, which is known as the degree to 
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which a sample might differ from the population and can be calculated. In non-probability 
sampling, the degree to which the sample differs from the population remains unknown.  
While it is very difficult to sample all the PAEW customers and the researcher faces 
difficulties to contact them, the convenience sampling method is selected as it is one of the 
non-probability sampling. Researcher adopted convenience sampling because it is very easy 
to get access to the PAEW customers. The convenience sample may help for gathering useful 
data and information that would not have been possible using probability sampling 
techniques, which require more formal access to lists of populations. 
4.11.2.1. Sample Size 
 The sample size of this quantitative survey will be determined by analyzing the total number 
of residential customers in Wilayate Seeb. The total number of customers can be found from 
the PAEW office customer services department, or from the bill collection company Oman 
Investment and Finance Company (OIFC). The sample size is based on a 95% confidence 
level with a sampling error margin of ±3% from calculation, thus, the targeted sample size to 
achieve 95% confidence with error of ±3% is equal to n. For a survey design based on a 
simple random sample (UNICEF, 1995; Bartlett et al., 2001, Ojo, 2010), the sample size 
required could be calculated through the following formula:-  
   
          
  
 
Where: 
n= required sample size 
t= confidence level at 95% (having a standard deviation value of 1.96) 
p= estimated prevalence of population in the project area, use 0.5 to get maximum number of 
samples. 
m= margin of error at 3% (having a standard deviation value of 0.03) 
Therefore, the targeted sample size is: 
   
               
       
   ……………………………………………………. (1) 
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Sample size (n) =  
                 
      
   , Sample size (n) = 1067. 
4.11.3. Scope and Coverage of Survey 
In order to achieve the stated objectives of the study, the survey is designed to cover four 
levels of information comprising of; demographic, complaint management, role of customer, 
and customer expectation. The information provided by residential customers will include the 
following: 
1. Demography 
Demographic information represents an integral part of any questionnaire and is normally 
used to identify the general characteristics of the respondent. These characteristics cover 
gender, age group, education level, type of profession, and some questions related to 
water service and tariff characteristics.  
Demographic information is designed to help the researcher to differentiate between the 
different kinds of customers in terms of their gender, age group, monthly service 
expenses, and type of profession. It will also be used to correlate between the other 
factors. 
2. Complaint Management 
The second level of the survey covers the customer satisfaction of the service provided by 
the hotline and the performance of the operator and his interactions with the customer. 
Also, it identifies how the complaint is dealt with in terms of updates, feedback, time 
scale, and necessary action being taken to solve the problem.     
3. Role of the customer to achieve financial sustainability  
The third section of the survey identifies the main role of the customer to be played in 
order to achieve financial sustainability. Generally, this level covers five sub sections: 
network leakage reporting, network defects reporting, billing, payment, and conservation. 
Each of which has its own enquiries and level of participation. 
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4. Customer Expectation  
The last section of the questionnaire includes three sub-sections relevant to customer 
expectations from PAEW. The first sub-section identifies some of the customer 
expectations that should be met by the PAEW to satisfy the customer. The second and 
third sections cover issues related to the billing system and water service. These issues 
identify the customer’s expectations of PAEW that when met, satisfy and encourage him 
to pay.  
4.11.4. Questionnaire Administration 
After the questionnaire had been approved, the researcher prepared 1600 questionnaires in 
both languages; Arabic (1200) and English (400). Both copies were available to the 
respondents based on their preference. Two types have been used to administer the 
questionnaire: these include personal and electronic questionnaires. This is used to make sure 
that the questionnaire reaches the respondent. The personal survey enabled the researcher to 
collect the data and complete the survey in a short period of time. The presence of the 
researcher through the personally administered survey minimizes any doubt or 
misunderstanding of any of the questions.     
The electronic questionnaire has been used as an alternate technique to the respondents who 
prefer to answer the questionnaire electronically. Also, it was sent to all respondents prior to 
the researcher’s visit to familiarize the respondent with the questions and to clarify any doubt 
or misunderstanding of the requirements. The electronic questionnaire enabled the respondent 
to fully understand the questionnaire and prepare himself/herself for any ambiguous question 
that needs clarification from the researcher. The collected data was documented and stored 
securely in a safe location until it was time to analyze. 
4.11.4.1. Personal Survey 
In order to speed up and facilitate the process of data collection, the researcher has used three 
locations to distribute the questionnaire. These are: 
1- Oman Investment and Finance Company (OIFC): the researcher was there for 
three weeks to distribute questionnaire among PAEW customers who came to 
OIFC to pay or had some meter reading or billing problem. This process sped up 
the questionnaire collection and got more participants. 
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2- Seeb Water Distribution Office: the researcher was there for three weeks to 
distribute questionnaires among PAEW customers. This process also sped up the 
questionnaire collection and got more participants. 
3- Government and private organizations such as Seeb Municipality, Sultan Qaboos 
University, and other schools. The researcher gets to a focal point in these 
organisations and hands them a number of questionnaires (depending on the focal 
point request) to distribute among the staff. This kind of process did not request 
the attendance of the researcher, but was time-consuming nonetheless and some of 
the questionnaires were not returned and some were not completed.     
4.11.4.2. Electronic Survey 
The researcher contacted some organizations to obtain permission to upload the questionnaire 
and distribute it among the staff via the organization’s website(s), but unfortunately the 
researcher could not get the access and therefore shifted to distributing hard copies. 
4.11.5. Survey’s Difficulties 
The researcher faced many difficulties in this survey; some of them related to questionnaire 
preparation and others related to data gathering.  
 
 Questionnaire Preparation:  The researcher faced difficulties in preparing the 
questionnaire, especially the section related to the role of the customer to achieve 
financial sustainability. There is a lack of literature on this issue. The customer’s role 
is absent and not mentioned. Thus, the researcher had difficulties forming the 
appropriate questions to fill the gap and meet the objective.  
 Data Gathering : Data collection is not an easy task and many difficulties were faced 
such as: 
1) Many customers refused to take the survey, stating that they were busy and did 
not have the time.   
2) Some customers had taken the survey and did not return it. 
3) Some customers returned incomplete questionnaires.  
4) Many customers requested the researcher’s personal attendance to complete the 
questionnaire accurately and objectively, which consumed more time. The focus 
group technique was adopted by the researcher effectively to overcome this 
problem. 
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5) The researcher also faced difficulties to get female participation, as a majority of 
them claimed that this role belongs to males only and could be justified 
considering that Omani society is more conservative and prevents women from 
contacting any male without her relatives (Islamic instructions).  The researcher 
was suggested to contact educational organizations such as Girl’s Schools. That is 
why the female participation rate is low (27.7%). 
4.12.  DATA ANALYSIS 
After the data had been collected from the participants, the next step in quantitative research 
is to analyze the data to answer the question. According to Zikmund et al., (2010), there are 
four stages of data analysis: editing, coding, data filing, and then data analysis. Editing data is 
a process of making data more consistent, legible, complete, and reliable and making these 
data ready for coding as a next step in the analysis. Editing helps the researcher to check the 
data for any mistakes made by the respondents through misunderstanding of any enquiry in 
the questionnaire, or any problem that should be fixed to make them more reliable and 
conscientious. It is recommended that the editing process should be carried the same day of 
data collection to get any clarification or further information needed from respondents to 
complete the questionnaire (Cavana et al., 2001).  The next step in data analysis is to code the 
data. Coding consists of classifying the edited data by symbols or numerical scores that make 
the analysis in the computer easier. Careful attention should be paid during coding to avoid 
any repetition errors (Zikmund et al., 2010). The third step is the data file that stores data in a 
spreadsheet for the upcoming stage of analysis. The previous stages are carried out to check 
for data errors before analysis. The upcoming stage is to analyse the data by using four types 
of analysis: descriptive, univariate, bivariate and multivariate (Zikmund et al., 2010). 
Descriptive analysis or descriptive statistics is the process of transforming the raw data in a 
way that describes their basic characteristics such as tendency, distribution and variability 
(Zikmund et al., 2010). Describing the relation between the collected data involves finding 
out the logical reasons for more understanding. Univariate analysis refers to analyzing the 
data or test the hypothesis by using one variable (Bryman & Bell, 2007, 2011). Bivariate 
statistics analyze the data by using two variables, while the multivariate method analyzes the 
data involving three or more variables or sets of variables (Zikmund et al., 2010). All of these 
types of analysis explore the relationship between the variables in order to find the evidence 
that the variation in one variable coincides with variation in another. The relationship 
between variables could be examined by using various techniques depending on the nature of 
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the variables being analysed (Bryman & Bell, 2007, 2011). Zikmund et al., (2010) 
differentiate between the techniques used in a multivariate method. These are dependence 
techniques which cover multiple regression analysis, multiple discriminant analysis, 
multivariate analysis of variance, structural equations modeling, and interdependence 
techniques.  These cover factor analysis, cluster analysis, and multidimensional scaling. A 
number of software programs could be used to analyze the statistical data such as SPSS, SAS, 
STATPAK or Excel and all of them are user-friendly and capable of making the interface 
between the results (Cavana et al., 2001). Making the appropriate selection of techniques to 
use requires the support of theoretical and statistical foundations which depend on the nature 
of the measurement scales that suit the collected data.                        
Based on the context of the study and targeted outcomes, descriptive analysis has been 
adopted to describe the data gathered from PAEW customers and their characteristics. On a 
daily basis, the researcher categorised the questionnaires into: fully completed, completed, or 
incomplete in order to facilitate the next process of analysis. Coding was done prior to the 
data entry.  The data is entered at early stages of data collection to minimize the stress of the 
huge number of questionnaires (610) and also to discern how to analyze the data. The data 
entry process was continued until 610 completed questionnaires were entered.  
In a later step, the data had been cleaned of any errors or missing information. A consistency 
check was carried out to determine the validity and reliability of the output. SPSS was used to 
analyze the collected data and to create the required interface between the results. A detailed 
descriptive analysis was carried out showing the results of frequencies and relations between 
variables. Findings from quantitative and qualitative data analysis are discussed in chapter 8. 
Table 4-1. Summary of Survey Questionnaire 
 
No. of Questionnaires in both languages 
 
Arabic 
1200 
English 
400 
Distributed 1100 200 
Returned 730 110 
Fully Completed 550 60 
Total Completed 610 
Response Rate 57.2% 
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The above table provides a summary of the survey showing the number of 
questionnaires distributed and returned, and the response rate of 57.2%.    
4.13. QUALITY OF RESEARCH 
According to Lincoln and Guba (1985), quantitative studies focus on causal determination, 
prediction and generalization of findings, while qualitative ones illuminate, and help the 
researcher understand the data and extrapolate it to similar situations. Moreover, the quality 
of any research should be judged according to its philosophical paradigm (Healy and Perry, 
2000). Further to this, the quality of research is mostly described in terms of validity, 
reliability and generalization of its findings (Easterby-Smith et al., 2002).    
4.13.1. Validity Measurements 
There are two main criteria to make good measurements: validity and reliability. Validity 
refers to the accuracy of measures, or in other words, to what extent the measurement is 
accurate. Validity could be phrased in a question context such as: do we measure accurately 
what is supposed to be measured? (Zikmund et al., 2010). According to Zikmund et al., 
(2010) and Cavana et al., (2001), there are four main tests to measure validity, each of which 
relate to different situations. They are face validity, content validity, criterion validity and 
construct validity. 
4.13.1.1. Face Validity 
It is a basic and minimal index of validity. It indicates that the items presented in the test are 
clear and make sense. Face validity is easy to assess and could be tested by giving the 
questionnaire to respondents and gauge their reaction to the items (Cavana et al., 2001). Most 
researchers are not reliant on face validity because of the elusive nature of attitudes and other 
business phenomena (Zikmund et al. 2010).    
4.13.1.2. Content Validity 
Content validity refers to samples selected for test being enough to represent the whole 
domain of interests but not go beyond (Zikmund et al., 2010); the more samples or items that 
represent the domain of interests, the greater the content validity. Cavana et al., (2001) 
mentioned that there are three ways to achieve content validity: literature, qualitative 
research, and from the judgment of a panel of experts. Therefore, the researcher could 
identify the specific points that describe the concept from the literature and from analysis of 
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qualitative data as well. For the context of this research, a qualitative approach was used to 
triangulate and validate the quantitative results. The huge number of PAEW customers 
targeted to participate increased the sampling validity.    
4.13.1.3. Criterion Validity 
According to Zikmund et al., (2010), criterion validity indicates the ability of a measure to 
correlate with other standard measures of similar constructs or describe the relationship 
between the established criteria and measured outcomes. Criterion validity could be 
represented by predictive validity or concurrent validity. Predictive validity is widely used 
when the researcher intends to predict a future event or differentiate between samples on a 
future criterion. Predictive validity describes the degree of correlation between the 
constructed measurement and measured outcomes. Criterion validity is more practical use 
than face validity because it provides a rigorous empirical test. For this research, a correlation 
test was carried out by using the Pearson product to confirm the existing relationship between 
customer expectations and participation to increase the chance of financial sustainability in 
the water sector. Moreover, this was supported by subjective comparison of the qualitative 
data.  
4.13.1.4. Construct Validity 
According to Cavana et al., (2001), construct validity identifies how the results or outcomes 
are obtained from using such a measure that fit the theories around which the test is designed. 
Construct validity is classified in two main forms: convergent validity and discriminant 
validity. Convergent validity is established to show a high correlation between the results 
obtained from different instruments measuring the same concept, while discriminant validity 
shows that the predicted variables are not correlated. Construct validity covers other 
measurements of validity: face validity, content validity and criterion validity. For this 
research, construct validity was determined generally from the literature review and validated 
empirically further.  
4.13.2. Reliability Tests 
Reliability refers to consistency and stability in measurement. It indicates to what extent the 
measurement is without errors and its consistency across time and other factors in the 
instrument (Cavana et al., 2001). According to Remenyi et al.(1998), the research reliability 
refers to the stability and consistency of the measurements and evidence, it also shows the 
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importance of the research outcomes that are practical to use for other situations or only for 
the situation where the research was carried out. Involvement of reliability tests depends on 
the research approach adopted, i.e. a positivist adopting a multiple case studies approach 
needs to apply reliability tests in order to minimize the errors in outcomes, while for a 
phenomenologist, the reliability is not significant (Remenyi et al., 1998).  To evaluate the 
reliability, two assumptions should be considered: the first one relates to the repetition of the 
obtained measurements over time by using the same method. This resembles a triangulation 
method of measurement that involves two or more identical methods within the same group, 
or using same method on more than one occasion. The second assumption relates to the error 
in the measurement that represents the "true" magnitude of the attributes to cancel each other 
out over repeated measurement (Tashakkori & Taddlie, 1998). There are different types of 
reliability measurement mentioned by Tashakkori & Taddlie (1998): test-retest, split half, 
parallel forms, internal consistency, inter-judge or inter-observer, and intra-judge or intra-
observer. For this research, the triangulation between statistical findings, the literature, and 
the qualitative findings support the reliability of the results.  
4.14.    CHAPTER SUMMARY 
This chapter provides a deep and critical presentation of the research methods selected to 
guide the study. The chapter is presented in a sequential manner presenting the selected 
method from generic to specific commencing with research process, philosophy, design, 
method, and data collection techniques. Also, it covers field work and data analysis. The 
chapter covers the justification for selection of the case study strategy, research philosophy 
and research method. It details the proposed research methods: qualitative and quantitative, 
and data collection techniques. The next chapter discusses the background of the case study.  
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CHAPTER 5: BACKGROUND OF THE STUDY AREA 
 
 
5.1. INTRODUCTION 
Sumerian tablets refer to a country called Magan, a name believed to refer to Oman's ancient 
copper mines. Mazoon, another name used for the region, is derived from the word Muzn, 
which means heavy clouds which carry an abundance of water. Oman officially is called the 
Sultanate of Oman, the oldest independent state in the Arab world. It is one of the more 
traditional countries in the Gulf region. At one time, Oman had its own empire, which at its 
peak in the 19th century stretched down to the east African coast and vied with Portugal and 
Britain for influence in the Gulf and Indian Ocean. Furthermore, Oman was a moderate 
regional power, formerly having a Sultanate extending across the Strait of Hormuz to Iran, 
modern day Pakistan, and far south to Zanzibar on the coast of southeast Africa (MOI, 2014, 
2013). 
Historically, Omanis were seafarers and traders who dominated regional commodity trading 
in the Indian Ocean, East Africa, and the Arabian Gulf. There was thus a succession of 
migrations which saw the growth of settlements along some parts of the East African coast. 
Prior to oil discovery in 1964, the country was dependent on the agricultural sector and on 
fishing activities. In 1970, Oman had just 3 KMs of asphalted roads. When asking a 50-year 
old Omani man to describe his country in the 1960s, the answer was simply: “There was 
nothing …” (MOI, 2014, 2013). 
His Majesty Sultan Qaboos, the son of Sultan Said, arrived in 1970. Since that time His 
Majesty has strived to modernize his country and oil revenues have given him the opportunity 
to develop a modern infrastructure of roads, ports, airports, and first-class 
telecommunications and broadcasting systems. Some 50 hospitals have been opened 
throughout the country and educational programmes for all ages have been successfully 
implemented.  
5.2. GENERAL INFORMATION 
Oman as a study area is unique in its diversity in terms of geography, geology, and climate. It 
is a newly developed country that has an open economy.  Currently, Oman is highly 
dependent on oil resource income and other resources such as agriculture, industry and 
tourism.  
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5.2.1. Location 
Oman is located at the southwest tip of the Arabian Peninsula lying on the Arabian Sea and 
the sea of Oman. It is bordered by the United Arab Emirates, Saudi Arabia, and the Republic 
of Yemen. Oman has a total area of approximately 309,500 square kilometres and a coastline 
extends for 3,165 km. Oman has diverse range of topography including: valleys and desert 
(82% of the land mass), mountain ranges (15%), and the coastal plains, (3%) (MOI, 2014& 
2013). The figure (5.1) shows its location in Arabian Peninsula. 
 
Figure 5.1. Oman Map 
5.2.2. Geography 
Oman lies on the Tropic of Cancer in the far southeast corner of the Arabian Peninsula, 
covering an area (between latitude 16.40 and 26.20 degrees north and longitude 51.50 and 
59.40 degrees east), and is of major strategic importance. The country’s breath-taking 
coastline stretches for over 3,165 KMs, from the Arabian Sea and the entrance to the Indian 
OMAN 
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Ocean at its south-western extremity, to the Gulf of Oman and Musandam in the north, where 
it overlooks the Strait of Hormuz and the entrance to the Arabian Gulf; a location that has 
played a vital part in Oman’s strategic development (MOI, 2013, 2014). 
The Hajar mountain range, which the Omanis compare to a human backbone, forms a great 
arc extending from the northwest of the country towards the south-east. Their highest peak, 
Jabal Shams, in the Jabal al Akhdhar area of the Dakhilyah region, reaches an altitude of 
3,000 metres. In Musandam, where the Strait of Hormuz lies between the Omani and Iranian 
coasts, the mountains soar to a height of 1,800 metres above sea level (MOI, 2013, 2014). 
5.2.3. Geographical Regions 
Natural features divide the country into seven distinct areas: Ruus al Jibal, including the 
northern Musandam Peninsula, the Al Batinah plain running southeast along the Gulf of 
Oman coast, the Oman interior behind the Al Batinah coast comprising the Al Hajar 
Mountains, their foothills, and desert fringes, the coast from Muscat around the Ras al Hadd 
point and down to the Arabian Sea, the offshore island of Musairah, and finally the barren 
coastline south to the Dhofar region in the south. Except for foggy and fertile Dhofar, all of 
the coast and the lowlands around the Al Hajar Mountains are part of the Gulf of Oman 
desert and semi-desert ecoregion, while the mountains themselves are a distinct habitat (MOI, 
2013, 2014). 
5.2.4. Administrative Governorates 
According to Royal Decree No. 114/2011 (MOLA, 2011), Oman is divided into eleven 
governorates: Muscat, Al Dakhilyah, Al Batinah South, Al Batinah North, Musandam, Al 
Sharqeyah South, Al Sharqeyah North, Al Wusta, Dhofar, and Al Buraimi. Each of which 
have their own characteristics and borders.    
Muscat Governorate: It includes the six Wilayates of Muscat, Muttrah, Al Amerat, Bushar, 
Seeb and Quraiat. The centre of the governorate is the Wilayate of Muscat. 
Dhofar Governorate: This Governorate includes the ten Wilayates of Salalah, Murbat, 
Taqah, Thumrait, Al Mazyonah, Sadh, Rakhyoot, Thulkhoot, Muqshen, and Sheliem. The 
centre of the governorate is the Wilayate of Salalah.  
Musandam Governorate: It includes the four Wilayates of Khasab, Daba, Bukha and 
Madha. The centre of the governorate is the Wilayat of Khasab. 
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Al Buraimi Governorate: It includes the Wilayates of Al Buraimi, Mahdha and Al Sinainah. 
The centre of the governorate is the Wilayat of Al Buraimi.  
Al Dakhilyah Governorate: This Governorate consists of eight Wilayates: Nizwa, Bahla, 
Manah, Al Hamra, Adam, Izki, Samayil and Bidbid. The centre of the governorate is the 
Wilayat of Nizwa. 
Al Batinah North Governorate: This Governorate includes the six Wilayates of Sohar, 
Shinas, Liwa, Saham, Al Khabourah and Al Suwaiq. The centre of the governorate is the 
Wilayat of Sohar. 
Al Batinah South Governorate: The affiliated Wilayates are: Al Rostaq, Al Awabi, Nakhal, 
Wadi al Maawil, Barka and Musannah. The centre of the governorate is the Wilayat of 
Rostaq. 
Al Sharqeyah South Governorate: Five Wilayates have joined this governorate. These are: 
Sur, Al Kamil W’al Wafi, Jaalan Bani Bu Hassan, Jaalan Bani Bu Ali and Masirah. The 
centre of the governorate is the Wilayat of Sur. 
Al Sharqeyah North Governorate: It includes the six Wilayates of Ibra, Al Mudhaibi, 
Bidiya, Al Kabil, Wadi Bani Khalid and Dima W’attayeen. The centre of the governorate is 
the Wilayat of Ibra. 
Al Dhahira Governorate: The affiliated Wilayates are Ibri, Yanqul and Dhank. The centre 
of the governorate is the Wilayat of Ibri. 
Al Wusta Governorate: The affiliated Wilayates are Haima, Mahout, Al Duqm and Al Jazir. 
The centre of the governorate is the Wilayat of Haima. 
The figure below shows the administrative borders between the Governorates: 
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Figure 5.2. Oman Governorates Borders 
5.2.5. Climate 
The Sultanate's climate varies from one area to another. In the coastal areas we find hot and 
humid weather in summer while it is hot and dry in the interior, except for some high areas 
where the weather is moderate over the whole year. In the southern area the weather is more 
moderate. Rain in Oman is scarce and irregular. However, sometimes heavy rainfall is 
reported. The Governorate of Dhofar is an exception, where heavy and regular rain occurs 
from June to October due to monsoons (MOI, 2014, 2013, 2012). 
5.2.5.1. Temperature 
Generally, Oman is a hot country especially in the summer season. Because Oman is so large 
and has diversity in its geography, the temperature varies from area to area. From May to 
August, it is very hot and humid in the coastal areas, while the interior generally remains hot 
and dry. Between May and September, the southern Dhofar region has its own micro-climate, 
known as the khareef, the area catches the Indian Ocean’s monsoon season and temperatures 
can be 10-15°C (18-27°F) lower than the rest of the country. Also, from October to April 
when the weather is warm and sunny, temperatures range from a very pleasant 25°C (77°F) 
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to around 35°C (95°F) during the day. It is cooler at night, ranging in temperature from 17°C 
(63°F) to 19°C (66°F) (MOI, 2014, 2013, 2012). 
5.2.5.2. Humidity 
Because Oman is a hot country and most of its lands are dry, the rate of humidity is very low. 
In the summer season, the north coastal areas are very hot and humid as the humidity reaches 
above 95% sometimes. The south coastal areas are moderate in their humidity and 
temperature as well; most other areas (interior) rather than coastal are dry. In winter, the 
weather is moderate and some humidity covers the coastal areas (MOI, 2014, 2013, 2012).   
5.3. POPULATION 
According to the last census carried out by the Ministry of National Economy (MNE) in 
2010, the total population is 2,773,479, of which 1,957,336 are Omani and 816,143 are 
expatriates. The population density is 9 persons per km
2 
(NCSI, 2012).   
5.3.1. Distribution of Population 
The population is distributed over the Sultanate as per the table below: 
Table 5-1. Population Distribution 
 
  Governorate Total Omani Expatriate 
% No % No. % No. 
Muscat 28.0 775,878 20.8 407,006 45.2 368,872 
Al Batinah  27.9 772,590 31.7 620,950 18.6 151,640 
Musandam 1.1 31,425 1.1 21,898 1.1 9,527 
Al Dhahirah 5.5 151,664 6.1 118,877 4.0 32,787 
Al Dakhilyah 11.8 326,651 13.7 269,069 7.1 57,582 
Al Sharqeyah 12.6 350,514 15.0 293,394 7.0 57,120 
Al Wusta 1.5 42,111 1.0 19,043 2.8 23,068 
Dhofar 9.0 249,729 8.4 164,073 10.5 85,656 
Al Buraimi 2.6 72,917 2.2 43,026 3.7 29,891 
 100 2,773,479 100 1,957,336 100 816,143 
Source: Census Data 2010, National Center for Statistics and Information (NCSI) 
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5.4. ECONOMY 
The economy of Oman represents the fifth largest in the GCC region and is mainly dependent 
on oil resources income. The estimates show that the oil resources are not secure enough to 
be the main source of the economy’s income for a long time; therefore the government must 
enact an action plan to create diversity in income sources such as industrialisation, 
privatisation, and tourism. By 2020, the tourism and gas sectors will be the main sources of 
income as per planned and current actions. The increases of oil prices during the period of 
2005-2013 enhance the budget and accelerate the execution of the approved plan and support 
other economical projects. 
5.4.1. Oman Vision 2020 
Based on the economic situation in the Sultanate and the willingness of the government to 
create diversity in income sources instead of depending highly on oil, in 1995 the government 
set up a “Vision 2020” plan covering all economic aspects from human resources to income 
diversification. Oman’s Vision 2020 focuses on reducing the dependence on oil income to 
9%, 10% on gas, and 81% from other sectors by 2020. The Vision 2020 highlights the 
following (MNE, 2008): 
- Develop human resources and upgrade their skills to accommodate technological 
development and adapt to the global environment. 
- Encourage the private sector to participate more in development and share its 
experience in setting up policies and strategies. 
- Work towards more economic diversification. 
- Work to improve the living levels and standards of the Omani and make sure that they 
all are beneficiaries from the development. 
- Preserving the achievement of the past 25 years and work towards further 
development.      
5.4.2. Labor Force 
The labour market in Oman combines the public sector and the private sector. The total 
number of government employees including expatriates is 159,538 according to statistics in 
2010. The Omani employees make up 136,538 and 22,916 are expatriates. The 2010 statistics 
show that total Omani employees in the private sector number 158,315, as they are registered 
in the Public Authority of Social Insurance. Also, the statistics present that there is an 
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increase in the labour force every year in both sectors. The table below shows Oman’s 
employment through the years of 2007, 2008, and 2009.   
 
Table 5-2. Employees in the Sultanate 
 
 2007 2008 2009 
Total Government Employees 146,908 153,528 159,538 
Omani 124,405 131,209 136,622 
Expatriate 22,503 22319 22,916 
Private Sector (Omani) 131,775 147,194 158,315 
 Source: General Census of Population, Housing & Establishments.  
 
Expatriate labour plays a big role in the private sector as they represent about 82% of the total 
work force, of which 39% are in the construction industry, 14.2% in wholesale & retail, 
10.8% in manufacturing, 10.8% in domestic services, and 7.8% in agriculture and fishing. 
Moreover, statistics show that Omani women in the Civil Service account for 3l% of total 
personnel, 18% of private sector employees registered with the Public Authority for Social 
Insurance are women, as well as 56% of teaching positions at government schools are taken 
by women. 
5.5. WOMEN IN OMAN’S DEVELOPMENT 
These days the high status Omani women enjoy is reflected in the priority afforded to them in 
the country’s development plans. According to the 2010 Census, 49.4% of the population of 
the Sultanate are women, many of whom are below the age of 18 and have enjoyed the same 
educational opportunities as boys of a similar age (NCSI, 2012). The Personal Status Law 
guarantees Omani women equal rights in both education and employment. 
His Majesty Sultan Qaboos has repeatedly called upon the female population to lend their full 
support to the continuing the development of their country. An example of this is His 
Majesty’s speech at the opening of the Second Term of the Consultation Council (Majlis 
a’Shura) in December 1994: “We call upon Omani women everywhere, in the villages and 
cities, in both urban and Badu communities, in the hills and mountains, to roll up their 
sleeves and contribute to the process of economic and social development. We have great 
faith in the educated young Omani women to work devotedly”. They have responded by 
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seeking out and securing jobs as supermarket check-out assistant to being government 
minister. 
5.5.1. Government 
Women have the right to vote and run for office in Consultation Council elections which are 
held every 4 years, e.g. in the 5
th
 2003 elections there were 584 candidates and 16 women 
were among them representing various regions of the Sultanate. Two were then elected. 
Additionally, His Majesty has appointed nine women to serve on the Council of State (Majlis 
Adela) for a 4-year term of office. The number of women holding senior positions have risen 
steadily; President of the Public Authority for Craft Industries, with the rank of Minister, 
Minister of Higher Education, making her the first female minister with a portfolio in Oman’s 
history. 
Oman is rightly proud to have been the first Arab country to appoint a woman to head an 
overseas Embassy when was appointed the Sultanate’s Ambassador to the Netherlands, and 
at the end of 2005, Oman's Ambassador in Washington. In 2003 an Omani woman was 
appointed to head the United Nations Information Centre, based in Geneva, Switzerland, with 
authority over an international network of 77 information centres and more than 300 staff. 
Women are also making strides in the legal profession with 5 of them appointed as Deputy 
Attorneys-General in May 2004. 
5.5.2. Education 
In higher education, female students make up 61% of students studying at colleges, 26% at 
the Sharia and Law College, while at Sultan Qaboos University girls represent 55% of 
students admitted at the diploma level, 50% at the degree level and 35% admitted for 
postgraduate studies. 
5.5.3. Omani Women’s Associations (OWAs) 
The OWA provides a channel for voluntary work and child welfare services, and 39 branches 
with 2,738 members can be found throughout Oman. Omani women are encouraged to 
become involved in voluntary social work and to contribute to the development of their 
communities. This is in addition to around 3,000 female volunteers in the UNICEF 
programmes. 
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5.6.  WATER RESOURCE AND SUPPLY 
Oman is one of the Middle Eastern countries that suffer from a shortage of water resources. A 
shortage of water resources results from a limited average rainfall not exceeding 100 mm a 
year, increasing agricultural water uses, the mounting demands for domestic water as 
population and living standards rise, and the increasing demands of developing industrial and 
services sectors (MRMWR, 2009). A comprehensive understanding of water resources and 
supply is very important for achieving research objectives. In order to achieve financial 
sustainability in the water sector in Oman, it is essential to have a background history of 
water resources and supply to enable the reader to understand the reason behind the 
importance of this research and how financial sustainability is one of its main objectives. 
5.6.1. Water Resources 
Water resources are considered as one of the main assets in the Sultanate that should be 
developed and protected from any misuse. To protect and develop these resources, a number 
of high level legislations were issued to protect them, regulate the use of water, and to stop 
the negative practices polluting ground water. They are as follows ((MRMWR, 2009)): 
 Royal Decree (RD) No. 45/75 (MOLA, 1975), forming the first water resource 
council to undertake responsibility for water resources protection, the preparation of 
long term plans and the issuance of well permits. 
  In 1979, the Public Authority for Water Resources was founded following the 
issuance of RD No. 45/75 (MOLA, 1975). The main responsibilities of the Council 
consisted of the setting of water resources policy and the issuance of regulation. 
  1985 witnessed the promulgation of RD No.104/85 (MOLA, 1985) forming the 
Ministry of Environment and Water Resources, responsible for protecting the 
environment, setting polices on the environment and water resources and issuing 
necessary regulations. 
 Following the promulgation of RD No. 44/89 (MOLA, 1989) in 1989, the Public 
Authority for Water Resources took over the water sector responsibilities from the 
Ministry of Environment and Water Resources.  
 Royal decree number 82/88 (MOLA, 1988), designated water to be a national 
resource in which the state controls its usage to serve the agricultural and 
development plans. 
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 Royal decree number 29/2000 (MOLA, 2000), defines water as national wealth to be 
protected and regulates activities related to wells and use of wells for desalination. 
 Several ministerial decisions were issued on implementation of well field protection 
zone regulations in various regions of the Sultanate.  
 
Moreover, the Ministry of Regional Municipality, Environmental and Water Resources has 
given more concern to the issue of controlling water use and pollution via calling a tender to 
prepare a plan for protecting ground water from pollution. The aim of this tender is to 
identify the causes of water pollution, and at the same time proposing more effective 
solutions.  
In addition to that, The MRMEWR carries out regular inspections periodically to make sure 
that there is no pollution or misuse of water resources. These inspections cover industrial, 
agricultural, and other business sectors. Also, the MRMEWR issues all the regulations that 
govern the use of water and protects the source from pollution. Lately a ministerial 
committee was formed as per Ministerial Decision No. 85/95. It was found to investigate the 
problem of well-water pollution in various parts of the Sultanate and to find suitable remedies 
to prevent pollution. To implement these procedures, there should be integrated cooperation 
between the concerned governmental authorities that are responsible for supervising 
individuals and organisations. All the efforts mentioned above are made in order to protect 
water resources from attrition and make them sustainable for the current generation and for 
the future.  
5.6.2. The Water Sector’s History 
The first initiation of the water sector in Oman was in 1978 when the royal decree No. 11/82 
((MOLA, 1982), was issued to establish the Ministry of Electricity and Water which has been 
changed to Public Authority for Electricity & Water (PAEW) in 2007. The responsibilities of 
PAEW are to provide electricity & water services for all the residents in the Sultanate. 
According to Royal Decree No. 58/2009 (MOLA, 2009), the Authority aims at achieving the 
following objectives: 
(a) To secure the production of potable water in the unrelated water sector in       accordance 
with Oman’s standards and proportionate to the expansion of development and population 
growth. 
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(b) To activate the government's policy in respect to securing electricity supply to the greatest 
portion of society. 
(c) To activate and consolidate government policy in regards to the development of both the 
unrelated water and electricity and related water sectors (sic) and to promote them and utilise 
technology in these two areas. 
(d) To encourage the private sector to invest in both the unrelated water and the electricity 
and related water sectors (sic). 
(e) To develop human resources in the Authority. 
Based on the authorities given to the PAEW, some strategies have been initiated related to 
domestic water as follows: 
 Supply of drinking water to the public in the Sultanate and gradually reduce the 
reliance on ground water and replace it by desalinated water sources. 
 Construction of desalination plants to meet the demands. 
 Coordinate with other concerned authorities to set up an integrated national water 
resources plan. 
 Take the necessary actions as required to reduce the leakage in water networks. 
 Encourage the use of gray water for landscaping and irrigation. 
 Carry out awareness campaigns for water conservation.    
 Encourage the participation of the private sector in making investments in the water 
sector.        
After extensive studies it has been found that the most viable option is to rely on desalinated 
water as the main source of supply, regardless of the high cost of desalination, and to reserve 
the ground water for emergency cases such as breakdown in the desalination plants. Most of 
the regions in the Sultanate are now supplied by desalinated water located in different areas. 
The domestic water is conveyed from the desalination plants through modern distribution 
systems to the customer premises. 
PAEW had conducted several studies by different international consultants in order to 
provide flexible, resilient, robust and sustainable water supply systems. The more critical 
ones are: 
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1- Strategic Five-Year Plans 
Normally a five-year plan is prepared every five year period to reflect the needs of the 
water sector for related projects. This plan represents the budget required for development 
of water sector business and presented in cash flow for five years. Projects include new 
construction of water projects (reservoirs, pump stations, distribution network, etc.), 
rehabilitation of existing water utilities, maintenance programs, upgrading existing 
systems, staff development, and others. The projects in this plan are prioritised as per the 
needs of each area. The strategic five-year plan is a budgetary plan raised to the Supreme 
Council of Planning (SCP) for approval. The approved budget is distributed in five-year 
cash flow based on the needs of the water sector and final approval for each project 
budget should be agreed upon by the SCP or any authorised agency on their behalf.    
2- Demand Forecast for Areas Served by PAEW(PAEW.2009) 
PAEW has commissioned Mott MacDonald to prepare a new water demand forecast for 
the areas supplied for 25 years, and also to identify the need and phasing for new major 
water desalination plants. The study focuses on the areas served by major seawater 
desalination plants, as well as updates the overall demands, including for small towns and 
rural communities using a local source of supply. Forecasts in this study are made for 
both average daily and peak period demands. Where appropriate, a range of future 
demand is developed reflecting the uncertainties in assumptions regarding trends in 
population growth and water consumption. Also, the study provides an assessment of the 
desalination capacity needed, making appropriate allowances for unplanned outages and 
planned refurbishment or replacement of old units.    
3- Master Plan for the Water Sector (MNE, 2004) 
The Ministry of National Economy (MNE) appointed Mott MacDonald to prepare a 
Master Plan for Water Sector (MPWS). The study presents an overall plan for the 
development of water supplies to meet the demands of an increasing population, industry, 
commerce and government institutions. The study presents the needs of potable water 
supplies up to the year 2023. The work has focused on towns and communities with a 
present population equal to and over 5000, and Wilayat headquarters. MPWS builds on 
two master plans prepared previously: The National Water Resources Master Plan 2000 
and the Master Plan Study for Drinking Water. MPWS aims to reconcile the mentioned 
plans, update findings in the light of recent developments and additional data, and review 
proposals taking into account economic, social and environmental criteria, as well as 
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government policy.  Within the framework of the management contract with Veolia 
(Refer to Appendix 6), one of the projects is to establish a business plan for PAEW. It is a 
financial plan to update the existing master plan prepared by Mott Macdonald. SCP 
instructs the PAEW to update the plan and extend the projection up to 2040.    
4- Desalinated and Potable Water Security of Supply Study (PAEW, 2010): 
The PAEW appointed Mott MacDonald & Co. In July 2009 to undertake a 
comprehensive review of the security of the water supply to consumers in the Sultanate 
and for the development, optimisation, and presentation of detailed action plans for 
improving the security of supply. The task was to be undertaken in three parts: 
 Assessment of land-based storage and system interconnection options, 
 Assessment of seaborne threats and mitigation measures 
 Development of a range of practical action plans to improve water supply security, 
comparing the options and presenting the optimised solutions in the form of an action 
plan. 
In this study, the projected demand for water in 2015 and 2025 has been used as the basis for 
the major investments needed to improve security of supply and meet the increased demand. 
The engineering schemes have prioritised and cost estimated and an outline programme 
prepared for consideration by PAEW. The highlights are: 
 Construction of new desalination plants to provide additional treated water, 
 Provision of extra storage reservoirs at different locations, 
 Pumping stations and transmission mains to create links between desalination plants 
via a strategic grid to provide flexible transfer between the treated water storage 
reservoirs, 
 Provision of strategic storage to meet local demand, 
 Linking connections to create a strategic grid that can feed all communities, 
 Rehabilitate well fields for emergency backup. 
 
The study also highlights proposals for approving new desalination plants, and the 
implementation of emergency plans and procedures at the existing major desalination plants 
to improve the security of the water supply. Recommendations for monitoring the marine 
environment and enhancing the operational regime are also made.  
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 From what is mentioned above, it is noticed that all the studies focus on how to improve the 
water system in order to compensate for the increased demands on water in different sectors. 
These improvements include: increasing the capacity of treatment (desalination) plants or 
new construction of these plants, construction of new storage reservoirs, new extensions of 
distribution networks, service coverage for new planned areas and rehabilitation or upgrading 
the operation system. Moreover, as the rate of annual rainfall is very low in most of the 
Sultanate, relying on groundwater is not accepted as a strategic approach even for the areas 
and communities which are very far from the source (sea desalination plants). Ground water 
was considered as a strategic option for some emergency cases, backup, and others. 
5.6.3. The Water Sector-Organisational Structure 
The water sector as an individual entity consists of six main units, each of which is chaired by 
the General Manager. The figure below shows the organisational structure.  
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Figure 5.3. PAEW Structural Organisation
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Support Services: Develop the financial strategy, financial policies and standards, and 
ensure the financial reporting function within PAEW. Develop budgets and performance 
analysis.  Develop the Human Resources& Admin strategy, policies and systems for PAEW, 
and Provide HR services at PAEW Headquarters.  
Customer Service: Develop policies and procedures for customer service within PAEW. 
Manage the customer service function and liaise with outsourced billing and collection agents 
as well as the Water Operations department for new connections and technical issues. 
Water Operations: Develop the water operations systems and processes (transmission and 
distribution) for PAEW and monitor their implementation in PAEW regions. 
Water Systems Planning and Asset Management: Constantly monitor and review demand 
forecasts and ensure proper asset creation in PAEW, to maximize water coverage and meet 
the required demand. 
Projects Delivery: Design, procure, and monitor the implementation of the water projects in 
the areas covered by PAEW services. 
Policy & Strategy: Develop PAEW’s long and short-term business strategy and plans along 
with projections of the required targets and numbers. Additionally, monitor the performance 
of the different functions at the Authority. Ensure the proper implementation of quality, 
environment, health, safety and security standards at PAEW and its regional branches. 
 Prepare for and manage privatization projects. 
ICT: Manage an efficient, reliable, integrated and cost-effective ICT service that would meet 
PAEW’s business objectives by developing the proper strategy and guidelines. 
5.7. STATUS OF SUPPLY AND DEMAND 
The planning of the water supply is highly dependent on the Master Plan of the water sector 
prepared by Mott MacDonald in 2003/2004 that presents an overall plan for the development 
of water supplies to meet the demands of an increasing population, industry, commerce and 
government institutions. The demand has totally changed since 2003 and shows that there is a 
shortage of water resulting from high development, increases in population and an increase in 
Nonrevenue water (NRW). All of these enforce PAEW to make another calculation for the 
water supply that is commensurate with the demand from growth, as well as domestic, 
commercial, and industrial uses. 
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5.7.1. Water Supply 
Water supply in the Sultanate depends on two main sources: ground water and sea water. 
Although most of the Sultanate’s water needs are covered by desalinated water, there are 
some areas still supplied by fresh ground water and others depend on desalinated ground 
water. The main drivers that enforce the government to decrease the dependence on ground 
water are the shortage of rainfall and recovery, and the need for conservation of ground water 
and to reserve it for emergency use only. Although desalination is costly, it is more secure 
and reliable. There are a number of desalination plants distributed geographically over the 
Sultanate depending on the water needs. The main desalination plants are located in Muscat, 
Barka, Sohar and Sur. The Al Ghubra desalination plant is responsible for providing water for 
two thirds of Muscat Governorate and other third is supplied from a desalination plant located 
in Barka. The second part of the Barka desalination plant supplies to Al Dhakelya 
Governorate and South Al Batinah Governorate. The Sohar desalination plant supplies Al 
Batinah North Governorate and Al Buraimi Governorate.  Sur plant provides the water to the 
most of Al Sharqeyah Governorate. Other areas are covered by small plants of capacity 100 – 
1000 cubic meters. The table below presents the overall capacities of existing desalination 
plants of 1000 m
3
 and above.  
Table 5-3. Desalination Plants and their Capacities. 
 
Desalination Plant Capacity (m
3
/d) 
Ghubra (Phase 1&2) 190,000 
Barka (Phase 1&2) 211,000 
Sohar 150,000 
Sur 80,000 
Al Wusta (Al Doqum) 6,000 
Qurayat 4550 
Musairah 3,100 
Daba 3000 
Tiwi 2273 
Hamra Al Drue 1200 
Adam 1680 
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5.7.2. Water Demand 
According to the Master Plan in 2003 and Demand Forecast for Areas Served by PAEW in 
2009 (Mott) and updated by Veolia in 2013, water demand is categorised into five main 
categories: household demand, non-household demand, government demand, leakage, and 
peak demands. The latest study in 2009 divides the areas served by PAEW service into five 
main areas: greater Muscat, other urban networks, rural communities with tanker supplies, 
Musandam (Khasab, Bukha, and Daba) and Musandam (Madha). Also, the study projects the 
demand to 2035 for all areas considering two scenarios of demand forecast, high and low. 
The table below presents per capita household water demands (l/day). The updated Master 
Plan prepared by Veolia categorised the demand based on capita consumption in each 
Governorate. Refer to table 5.5 below.  
Table 5-4. Per Capita Household Water Demands (l/d) 
Location Forecast Per capita household consumption 
2008 2020 2035 
Greater Muscat High 155 165 170 
Low 145 150 150 
Other urban networks High 130 140 150 
Low 120 125 130 
Rural communities with tanker supplies Both 80 80 80 
Musandam (Khasab, Bukha, and Daba)  High 180 180 180 
Musandam (Madha) High 145 145 145 
Source: Master Plan (2004) 
Table 5-5. Basic Design Criteria 
Governorate 2010 from 
Water Balance 
2015 2020 2025 2030 2035 
Muscat 175 180 185 190 195 200 
Batinah North 167 175 180 185 190 195 
Batinah South 156 165 170 175 180 185 
Buraymi 180 180 180 180 185 190 
Dakhliyah 150 158 165 170 175 180 
Dhahirah 148 154 160 165 170 175 
Sharqiyah 134 140 145 150 155 160 
Wusta 130 135 140 145 155 160 
Musandam  191 191 191 191 191 191 
Source: Master Plan (2013) 
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The second category of demand is non-household demand. Both studies agree on the demand 
specified for this category: it is 20% of household demand plus any specific major 
developments that have been identified. The third category is government demand which is 
included in the second category of non-household demand, except in Muscat where it is 
assumed to be constant at the present level.    
Table 5-5 expresses the domestic consumption design criteria based on the updated Master 
Plan distributed in the Governorate. The figures vary depending on several considerations, 
such as socio-economic, cultural and climatic. Currently, 22 gallons per capita per day is the 
assumed figure for water supplied by tankers. Furthermore, the updated plan considers the 
rule of thumb to be the allowance of 20% of the domestic consumption for non-domestic 
usage including government.  
The long-term target for physical losses is proposed to be 15% from water produced for all 
areas as there are many programmes to reduce leakage to this rate, such as rehabilitation 
projects in both distribution and transmission systems. 
The peak demands are taken to be 1.25 times the average demand which is derived from the 
consideration of available production records and the distribution from the main reservoirs in 
greater Muscat which include NRW. The more realistic factor is considered to be 1.3 to 
household and non-household demand and a factor of 1.0 for leakage.   
5.7.3. Unaccounted for Water (UFW) 
The unaccounted-for water is expressed by the difference between the amounts of water 
produced and distributed. UFW could be categorised in technical and non-technical losses. 
Technical loss is the leakage which is considered as physical loss from transmission and 
distribution networks or reservoir overflow, where other components of NRW (flushing 
pipes, cleaning facilities and fire fighting) are ignored. Non-technical losses (sometimes 
called commercial losses) include meters not recording water uses due to being damaged or 
broken, inaccurate meter readings, theft, and fraud. PAEW monitors both technical and non-
technical losses to benchmark its operation and monitor progress. One of the major objectives 
of PAEW is to work effectively to reduce unaccounted-for water to stabilise demand growth 
and improve efficiency (PAEW, 2013). The table below presents the comparison between 
UFW in 2011 & 2012. 
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Table 5-6. Leakage Rate 
Governorate UFW (Million m
3
) 
2011 2012 % of change 2011-2012 
Muscat 51.09 49.24 -4% 
Al Batinah  6.51 11.14 71% 
Al Dakhliyah 3.57 5.28 48% 
Al Sharqeyah 9.79 11.21 14% 
Al Dhahirah 2.22 2.32 5% 
AL Buraymi 2.08 2.22 7% 
Musandam 2.02 2.23 10% 
Al Wusta 0.33 0.30 -10% 
Total 77.61 83.94 8% 
 
The target for long term for physical losses is proposed to be 15% from water produced for 
all areas, as there are many programmes to reduce the leakage to this rate such as 
rehabilitation projects in both distribution and transmission systems. The huge amount of 
UFW recorded in Muscat Governorate is due to the huge size of the water network of 
distribution and transmission, as there is no comparison between the network in Muscat 
Governorate and other Governorates. More clarification of UFW is illustrated in the below 
diagram. 
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Figure 5.4. UFW, Source: PAEW 2013 
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5.8. WATER FINANCING 
PAEW has two sources of financing to meet sector expenses. These are subsidies and service 
income. Most of PAEW’s funding comes from the government through sector subsidies as it 
represents more than 50% of the water service cost. Existing water tariffs recover only a part 
of total service cost and the government covers the second part of the cost. Financial analysis 
of water sector expenditure shows that the subsidy is increased as water demand increases 
and the tariff remains unchanged. While there is a need to improve the efficiency of PAEW, 
the size of the subsidy was decreased to 20% in 2012 compared to the subsidy in 2011 as 
illustrated in the figures below.  
 
Figure 5.5. Subsidy Analysis, Source: PAEW Annual Report 2012 
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PAEW’s tariffs recover only a part of its total costs – the second part comes as a subsidy 
from the Government. The subsidy is rising as water demand increases and costs increase 
while the tariff has remained unchanged for many years. Subsidy now accounts for more than 
65% of PAEW’s total costs. In 2013 the gross average subsidy per customer rose by about 
4% to 409 OMR, representing about 525 Bz per cubic meter of water entering the PAEW 
system or about 830 Bz per cubic meter distributed. Excluding depreciation charges – which 
reflect the investment in the transmission and distribution networks – the average subsidy per 
cubic meter of water distributed rose by about 1% in the year (PAEW, 2014). The change in 
the subsidy is illustrated overleaf – the main contributions to the increase are represented by 
the additional depreciation charge which rose by 7.7 million OMR and the increase in 
production and operation costs which rose by 10.9 million OMR – two thirds of which was 
due to an increase in hired and contracted services costs with the remainder broadly split 
between increases in the cost of water (16% of the total), energy costs (12%) and materials 
and spares consumption (5%). These increases were partially offset by additional revenues 
(reflecting the increase in water distributed and sold) of 2.7 million OMR and a small 
reduction in finance costs of about 0.1 million OMR (PAEW, 2014). Therefore, there is a 
need for urgent action to revise the existing tariff and adjust the price to reflect the water 
service cost.    
5.8.1. Service Revenue 
Service revenue in PAEW is represented by a water tariff charged to the consumer to be paid 
on a monthly basis. The existing flat water tariff structure has three categories based on the 
type of use: domestic, commercial and industrial, and distilled water. Each of which has its 
own characteristics. 
• Domestic use: in this category, there is only two blocks of tariff. The first one starts 
from zero consumption up to 5000 gallons (22.7m
3
) per month with a rate of 
2baisa/gallon (440 Baisa/m
3
), the second level of consumption above 5000 gallons 
(22.7m
3
) per month with no limited consumption. This level has a rate of 
2.5baisa/gallon (550 Baisa/m
3
). In this category, both levels of consumption are 
subsidised by the government but the first level is more subsidised than the second 
one in order to enable everyone regardless of their income to get safe water, as this 
represents the basic needs of water for each family in a month. Also, government 
consumption is under this category. 
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• Commercial and Industrial use: this category has only one level of consumption 
3baisa/gallon (660 Baisa/m
3
) for unlimited consumption. 
• Distilled water: this type of water is used for industrial purposes and other uses and 
charged at a higher rate. 
Tanker filling stations are another type of supply and widely used in rural areas and where 
there is no water network coverage. In this type of supply, there are two levels of water tariff 
as follows: 
• One Baisa per gallon (220 Baisa/m3) for tankers filled up to 700 gallons 
• Three Baisa per gallon (660 Baisa/m3) for tankers filled over 700 gallons 
 
5.9. CALL CENTER 
PAEW provides water service to governmental, residential, commercial and industrial 
customers in all Governorates of the Sultanate of Oman, except for Dhofar Governorate and 
Sohar city. Meter reading, billing and collection tasks are performed by two third parties 
(OIFC in Muscat, and ONEIC in the Governorates). The PAEW decided two years ago to 
implement a national centralized call center which was previously located within a new 
facility in Bousher. The call center building space is fully furnished and includes: 
• Main room for agent workstations  
• Training room  
• Break room 
• Manager Office 
• Performance and Training Office  
• Non-Voice Process Office  
• Meeting Room 
• Store Room 
• Server Room 
The staffing and the management of this call centre have been outsourced since November 
2011 to the Contractor ITON (Modern Information Technology) which is also the supplier of 
the Customer Relationship Management system (CRM).Before implementing the call center, 
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it was difficult for the PAEW customers to contact Customer Service in case of an emergency 
(no qualified staff, no procedures, manual records, no advertisement, etc.), leading to difficult 
situations, frustration and dissatisfaction of customers, and a bad image for PAEW’s quality 
of service. 
The mission of ITON was to set up a new call centre, instead of staffing the previous 2 
existing ones, with the following improvement objectives: 
• Insure the reception of inbound calls: Answer all requests from all customers who 
need only dial a single phone number 
• Organize outbound calls: Call customers back to give them feedback on their request 
or complaint. 
• Define performance standards (% of calls answered, lost calls, etc.) and develop 
reports. 
The current outsourced staffs are composed of: 
• 1 Manager 
• 1 Section Head (Performance & Training) 
• 4 Supervisors 
• 19 Call Operators 
The call center receives customer calls 24 hours a day, 7 days a week for enquiries or 
complaints including water leakage, network damages, low pressure, dirty water or any other 
complaints about the service which disturb the customer or inconvenience him. The table 
below presents the record of complaints registered in 2012.   
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Table 5-7. Complaints Registered in Call Center in Muscat in 2012 
 
Service Type Description Sub-description Muscat 
Water Interruption Shortage 7759 
Water Pressure Low 606 
Water Works Inconvenience 18 
Water Works Incomplete asphalting 386 
Water Works Damage from burst pipe 11 
Water Breakdown Valve - Valve Room 656 
Water Breakdown Meter 33 
Water Breakdown Before the Meter 6170 
Water Breakdown Broken Pipe 8116 
Water Breakdown Fire Hydrant 52 
Water Breakdown Municipal Irrigation 2 
Water Taste Bad Taste 5 
Water Odor Bad Odor 8 
Water Color-Appearance Cloudy Color- Appearance 16 
Water Hard Water Calcination 2 
Water Safety Valve Frauds Broken or damaged 46 
Water Illegal Connection Declaration 4 
Total 23890 
 
The table shows that the broken pipe complaint is more frequent with a rate of 40% followed 
by shortage of water with rate of 35%, and then breakdown in service pipe with rate of  26%. 
In terms of customer expectations and satisfaction, the customer service department recorded 
several requests for service provided by the PAEW as presented in the following table:  
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Table 5-8. Customer Requests 
 
Service Type Description Sub-description Muscat 
New Connection New Connection Temporary connection survey 749 
New Connection New Connection Individual connection survey 1125 
New Connection New Connection Multiple connection survey 715 
New Connection New Connection Additional connection survey 341 
New Connection New Connection Individual connection works 288 
New Connection New Connection Multiple connection works 103 
New Connection New Connection Additional connection works 90 
New Connection New Connection Temporary connection works 246 
New Connection Estimate Delayed 3 
New Connection Estimate High Cost 1 
New Connection Execution Delayed 4 
New Connection Quality of Works Not completed or bad quality 4 
New Connection Appointment Delayed or missed 3 
Metering Relocate Meter Meter Location Ground to Wall 4 
Metering Relocate Meter Relocation of meter 12 
Metering Remove Meter Destroy building 21 
Metering Remove Meter Delayed 2 
Metering Test Meter Testing 2699 
Metering Meter Replacement Meter Size 6 
Metering Meter Replacement Replacement broken 559 
Metering Meter Replacement Meter replacement delayed 12 
Billing Customer data update Account Customer Category Change 9 
Billing Meter Reading Wrong meter reading 3 
Billing Amount High Bill 370 
Billing Delivery Bill not received 4 
Total 7374 
 
Both tables present the figures that reflect the need to conduct this study and present the appropriate 
recommendations that contribute to improving the efficiency of PAEW in the Sultanate and other 
developing countries like Oman.   
5.10.   CHAPTER SUMMARY 
This chapter is presented in two main subjects: a general overview of the Sultanate of Oman (case 
study country) and the water sector. The first part provides a general introduction about the history of 
Oman, location, geography, governorates, climate issues and the latest statistical population figures in 
the country. The second part outlines the efforts of the government to protect water resources and the 
history of the water sector. Also, it focuses on water sector concerns such as water plans and studies 
that improve the efficiency and project the future demand. Further to that it, presents the water 
finances and includes the call center.    
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CHAPTER 6: FINDINGS FROM QUALITATIVE ANALYSIS 
 
 
6.1. GENERAL INTRODUCTION 
Firstly, I would like to remind the reader of the aim of this research: “to find out how 
financial sustainability could be achieved in the water sector in the Sultanate of Oman?” This 
aim has been achieved by conducting quantitative and qualitative studies. Through these 
studies the following measurable objectives are achieved:  
 To find out how the existing water tariff could be improved to achieve 
financial sustainability and therefore, cover the water cost.  
 To identify the customer’s role and levels of participation in achieving 
financial sustainability in the water sectors,  
 To find out the expectations that encourage the customer to pay and therefore 
increase the chance of financial sustainability 
The second and third objectives are achieved quantitatively as mentioned in chapter 7. 
Additionally, all the three sub-questions are also answered through thorough interviews with 
concerned parties. In-depth interviews are conducted with PAEW’s BOD and key staff 
including the Chairman, General Managers and some of the Senior Managers. Also, 
interviews are conducted outside the circle of PAEW interviewees with those relevant to the 
water industry and also with those with water issues concerns. 
As discussed in chapter four, detailed qualitative data analysis answered the following: 
- Concept of financial sustainability, 
- Appropriate water tariff to achieve financial sustainability, 
- Customer role to increase the chance of financial sustainability, and 
- Customer expectations that encourage the customer to pay for financial 
sustainability. 
6.2. PRESENTATION OF FINDINGS 
As mentioned previously in chapter 4, 22 key decision makers participated and attended the 
whole interview and answered all the questions. As the interviews progressed, the number of 
new findings decreased because most of them had already been mentioned at previous 
interviews. Data saturation occurred after the fifteenth interview. The rest of the interviews 
further emphasized the findings that were mentioned by the first fifteen interviews. 
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Therefore, the study claims that all possible findings have been found and that completeness 
of the findings developed is robust.    
All of the interviews were voice recorded, coded, transcribed and analysed statistically. The 
collected data are categorised and classified in a systematic way where all the answers are 
gathered under its enquiry to ease the mission of finding the emerging theme. The raw data 
was summarized using frequency and percentage distributions. The findings were then 
analysed using distribution analyzing techniques which show which results were obtained 
from which interviewee. As it is a descriptive study, it also provides the frequencies of each 
finding:  
 
Table 6-1. Qualitative Findings (Themes) 
 
No Theme 
 
Frequency/2
1 
1 Sustainability 
 
Financial 19 
Economic 2 
2 Importance of Financial 
Sustainability in the water sector  
Service sustainability 8 
Cost recovery 8 
Service continuity  8 
Water scarcity 3 
3 Role of PAEW to increase the chance 
of financial sustainability 
 
Appropriate water tariff 6 
Efficient run of sector 13 
Transparency 4 
Improvement of customer 
service 
4 
Service continuity 8 
Public awareness 4 
4 Water Tariff 
 
Increased Block Tariff (IBT) 14 
Cost Reflective Tariff (CRT) 7 
5 Steps to improve existing water tariff 
 
 
Efficient run of sector 6 
Institutional change 3 
Increase service coverage 4 
Comprehensive society study 9 
Public awareness 6 
6 Customer Expectations Service security & reliability 21 
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 Good customer service 14 
Transparency 12 
Communication 13 
Awareness 9 
7 Role of customer 
 
Conservation 19 
Payment 10 
Report leaks & defects 20 
8 Customer expectations  Awareness 13 
Reliability of service 7 
Good call center facilities 7 
Quick response 3 
Good communication 12 
Transparency  7 
 
6.3. CONCEPT OF FINANCIAL SUSTAINABILITY 
Through the interviews, two different concepts concerning sustainability emerged: economic 
sustainability and financial sustainability. Two out of twenty one interviewees have 
mentioned the concept of economic sustainability arguing thatit is more important than 
financial sustainability. Additionally, three different views of financial sustainability concepts 
emerged: cover the whole cost from service revenue (9/21) with rate of 43%, whole cost from 
service revenue and subsidies (8/21) with rate of 38%, and depend on profit and non-profit 
organisations (2/21) with rate of 10%.   
 
Figure 6.1. Concepts of Financial and Economic Sustainability 
 
2 
9 
8 
2 
No. of Interviewees 
Economic Sustainability
FS (Whole cost from Service
Revenue)
FS (Whole cost from Service
Revenue & Subsidies)
 FS (depend on for-profit or
non-profit Organisation)
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“I think there is a big difference between the two and I think as a regulator and I think also 
PAEW as effectively the water regulator. I think the focus must be in economic because it is 
border than financial” (Interviewee 19) 
“We have to distinguish between the financial sustainability and economic sustainability. The 
financial sustainability is important but I think the economical sustainability is much 
important than financial sustainability” (Interviewee 1).  
To emphasise the difference between economic sustainability and financial, the economic 
extends beyond the boundaries of the financial.  
“When I think about financial I think about is the company getting enough cash to meet its 
obligation for both short term cost operation cost and also to be able to service itself to be 
able to fund its capex. But I think when we talk about economic yes we talk about cash but 
also we talk about something like a measure of welfare defined in relation to productive 
efficiency, pricing efficiency” (Interviewee 19) 
“I think the difference is very tricky, the economical it has more input on the long term than 
the financial sustainability. FS in my view is how to meet the shortage between the cash 
deficient between the revenue and the expenditure and the economic taking in the 
consideration of opportunity costs and the value of the resources in general” (Interviewee 1) 
 
To conclude, economic sustainability could be defined generally as “the ability of an 
organisation to operate the business efficiently and economically to meet its obligations in 
providing sustainable service in a profitable manner. 
While on the other hand, three different views of financial sustainability concepts emerge. 
These are as follows: 
1- Financial Sustainability: Utility revenue should cover the operational expenses and 
capital expenditures with additional long term cost. To cover the whole life cycle cost 
of water service (social, environmental and economic costs),  
“Financial sustainability is the equation where the incomes are adequate to meet the 
expenses and the cash inflows are adequate to meet the cash outflows. So, both of 
these together would mean financial sustainability. And this should be for the short 
term as well for the long term” (Interviewee 10) 
“The financial sustainability means that at least you can recover your cost. I mean 
the whole life cost such as the production and maintains cost and the operation. It is 
including the economic cost and environmental cost and social cost, all these costs, 
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the whole life cost. If there is support or subsidy that does not mean sustainable and 
will never sustain” (Interviewee 14) 
“Financial sustainability in the basic form is making sure that the revenue get from 
the service can pay for operating that service and any expansion that require to keep 
that on operating order including all the costs of economic, environmental and 
social” (Interviewee 2) 
 
In this concept, the revenue generated from services should cover the whole life cost of water 
and this includes economic, environmental, and social costs. This definition involves zero 
subsidies from outside the utility or no financial intervention from other organisations. This 
definition competes with a profit-based organisation which looks to cover the whole life cost 
from the product or service income. Also, this definition is more comprehensive in covering 
the cost of service even for the long term. (i.e. from cradle to grave). This includes cost of 
future investments (new production plants, new water projects, rehabilitation projects) and 
cost of disposal. Currently, this approach is very difficult to apply in developing countries 
because of the high level of water tariff. This concept scored 9 (43%) out of 21 from different 
categories identifying this definition which reflects the covering of whole life costing of 
water service.   
 
2- Financial sustainability: availability of the required budget to recover the whole cost 
of water service provided to the customer. The budget from service income or from 
subsidies or other financial resources. 
“ Financial sustainability means the require budget for the sector which is available 
either from the income of sector itself which can cover the budget or the cost or the 
income plus the subsidy which come from the government to subsidy the sector in 
order to give continuous service to the public” ( Interviewee 9) 
“We are looking for continuous support for water supply and fair tariff. Also come to 
my mind how to finance the project, how to finance the operations and maintains to 
deliver good services for the customers and how to finance a new investment for 
producing water” (Interviewee 13) 
 
The second concept focuses on the availability of the required budget to cover the cost of 
water services provided for long term in acceptable quality and sufficient quantity. The 
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budget could be from the service income or from other financial resources such as subsidies. 
This concept is supported by some interviewees and scored about 38%, 8 out of 21. 
 
3- Financial Sustainability: The ability of an organization to continue its business in 
line with its objectives depends on whether the business is for-profit or a non-profit.  
“The ability of the business to continue or to sustain in a profitability manner in line 
with business objectives depends if the business is profit or non-profit organization. If 
it is profit organization, the profit makes sustainability and if it is non-profit 
organization like government organization then the financial sustainability is the 
ability of the business to at least recover its costs.” (Interviewee 5) 
“It is mainly balance between the revenue and expenditure” (Interviewee 12) 
 
The third concept is to differentiate between a for-profit and non-profit business. For a non-
profit business, financial sustainability is the ability of the utility to cover the economic cost 
of the service provided or delivered. Most of the government service providers are in this 
group. This concept is supported by 2 out of 21 and scores about 10%. 
 
It is clear from the above definition that financial sustainability in the water sector is the 
ability of the water utility to recover the cost of water services through enough liquidity in 
their budgets for short and long-term business. There is an argument about the concern of 
water cost based on the type of organisation: profit-based or non-profit based. For the profit-
based organisation, the water cost covers the whole cost of water services as mentioned in the 
figure (6.2) below. Therefore, this concept could be applied to the water sectors that are 
financially independent, as is the case in many industrial countries. The second concept 
which concerns the non-profit water utilities (as is the case in many developed countries) 
focuses on the economic costs such as supply, opportunity, and other related economic costs.  
The third concept concerns the availability of a budget regardless of the source of financing: 
income from water service, subsidies or other sources of funds. The concept is more complete 
with water utilities in developed countries where they get financial support from the 
government to run their business. Currently, the water sector in Oman is one of the sectors 
that get most of its funding from government subsidies.   
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Figure 6.2. Schematic Diagram of Water Service Cost, Source: Roger et al. (2002) 
 
6.3.1. Importance of Financial Sustainability in the water sector 
The evidence gathered in this enquiry shows that financial sustainability is crucial in the 
water sector for the following reasons:  
1- Sustainable water service: financial sustainability is very important to cover the cost 
of water service and make that consistent for current development and for the future, 
and to meet the required demand. Moreover, sustainability of water service should be 
in continuous supply in sufficient quantity and good quality for existing and future 
developments. This reason has been mentioned by 8 out of 21 interviewees in 
different means and it scores 38%. 
“Water sector and other sector, without financial sustainability cannot have service”. 
(Interviewee 2)     
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“…. That is the basis in which housing colonies or what we call it the housing sector 
can be developed. So this is going to be obviously important and it is the most 
important for sustaining the life” (Interviewee 10) 
“… Definitely is too important to make and maintain sustainable and continuous 
supplying water to the whole people” (Interviewee 11)  
 
2- Covering the cost of water service: one of the main targets of financial sustainability 
is to cover the cost of water service provided to the customer. The evidence gathered 
shows that this reason is mentioned by 8 interviewees out of 21 and has the same 
score as the above reason. 
“It is very important and as I mentioned earlier for covering water service costs”. 
(Interviewee 4) 
“I think it should at least cover operation costs. Yes definitely it is important to cover 
O&M costs at the beginning with long term planning to cover the whole cost”. 
Interviewee 21) 
“Financial sustainability is important in water sector and should be extended to cover 
all of costs of O&M to be able to balance the water revenues and expenditure”. 
(Interviewee 12) 
 
3- Continuity of service: providing water service continuously is very important for 
customer satisfaction. This continuous service provision should be in sufficient 
quantity and good or acceptable quality. The reason “continuity of service” scored 8 
out of 21 (38%). 
“…..We have to bring it to level a viable to consumer both in quality and quantity 
suitable for their uses” (Interviewee 3) 
“If there is no financial service, from my prospective there is afraid or threat for 
continuation of service ………….. The only financial sustainable sector could provide 
service in continuous basis and good quality”. (Interviewee 20) 
“Therefore supply should be available and in order to have continuous supply for 
long time of period it should be financially sustainable to generate and provide the 
water to a large sector of population”. (Interviewee 10) 
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4- It is important to have impactful indicators about water scarcity and its 
importance for life continuity. The outcomes show that this reason is mentioned by 
3 interviewees only of 21 and score 14.3%.  
“…. And we know that the problem of support is not good for users because give them 
wrong indicators about the water” (Interviewee 16) 
“…. For sending signals for customers, how to use efficiently available resource”. 
(Interviewee 19) 
 
The figure below shows the comparative results of the main reasons of financial 
sustainability in the water sector mentioned by interviewees involved.  
 
 
Figure 6.3. Importance of Financial Sustainability 
 
All the interviewees agreed that financial sustainability in the water sector is very important 
for the above mentioned reasons and they linked the survival and continuity of service and 
the growth of the sector to the achievement of financial sustainability.   
6.3.2. Role of the Service Provider to Increase the Chance of Financial 
Sustainability 
The evidence gathered in this enquiry showed that there are many crucial roles that could be 
played by the Public Authority of Electricity and Water. These roles are presented in terms of 
the following: 
1- Setting up an appropriate water tariff: a water tariff is the key driver towards 
financial sustainability. Calculation of tariffs on a more economical basis which 
takes into consideration the value of water service provided including the cost of 
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the service, opportunity costs, and funding costs. The outcomes show that this role 
is recommended by 6 out of 21 and scores 29%. 
“.. Of course, the role of PAEW is to review and evaluate the tariff in the water 
sector and electricity sector”. (Interviewee 1) 
“It is good to review the tariff of providing the service to people”. (Interviewee 3) 
“Set an appropriate tariff…..” (Interviewee 20) 
 
2- Efficient run of the water sector: maximizing efforts is needed to make better 
utilization of resources in order to create efficiencies in the operation. The role 
“Efficient run of the water sector” has the highest score of 13 out of 21, (62%). 
“…. It is how the PAEW run the sector” (Interviewee 4).  
“Efficient operation of the sector itself” (Interviewee 21). 
“Make that operation conducted in effective manner”. (Interviewee 2) 
“So the first role of PAEW is to be efficient in managing the service”. 
(Interviewee 7) 
“Efficient operation of the service in an economic manner set an efficient 
organisation” (Interviewee 20) 
“We are trying to work in such manner without paying too much…. In PAW we 
are trying to make certain balance about the cost of whole thing”. (Interviewee 9) 
 
3- Transparency: transparency is a very important factor that increases the chance 
of financial sustainability. Customers need to know the actual cost of water 
service, and how much the government covers. This role is mentioned by 4 out of 
21 and scored 19%. 
“… Add transparency to the cost structure to where the cost came from and in the 
same time the revenue come from”. (Interviewee 2) 
“Transparency” (Interviewee 8 & 21) 
“Explain clearly to the government what is the risk to not get the financial 
sustainability, because if they do not do that, customer will cost you more and 
more, the government in one day will not be able to give subsidy for providing the 
water to customers”. (Interviewee 12) 
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4- Improvement of customer service: it’s important for customer service to be 
improved continually, as the customer is the source of revenue and should be 
properly satisfied. The role “Customer Service Improvement” is recommended by 
4 of interviewees out of 22 and scored 19%.  
“Deal with customer properly”. (Interviewee 8) 
“Revenue comes from the customers. Customers represent the final destiny of the 
power service and we place very high emphasis on our customers we are trying to 
move on our customers’ organization. One of our aims is customers’ satisfaction 
so we have to look to the service we provide to people in term of the quality of 
service, sustainability of this service, continuity of the service and we have to keep 
on moving to that direction”. (Interviewee 5) 
 
5- Continuous service provision: Continuity of water service in sufficient quantity 
and good quality is one of the important factors related to customer expectations 
and satisfaction.  The results show that this role is mentioned by 8 interviewees 
out of 21 and scored 38%. 
 “Better Service provision, better quality and continuous supply” (Interviewee 4). 
“The role of public authority is to provide water with high quality and with low 
cost actually” Interviewee 16) 
“The expected role is that you can say create a new source for water supply”. 
(Interviewee 11) 
“Also to improve their service in terms of water quality” (Interviewee 14). 
“To make sure that water is available to large section of population”. 
(Interviewee 10)  
 
6- Increase the coverage of service:  the PAEW needs to put more effort and invest 
more money into expanding the service to areas not presently covered. Several 
areas in the Sultanate are not yet covered by the network. The findings show that 
16 out of 21, with rate of 76% have recommended this role. 
“PAEW has a rule first of all to make sure that water is available to large section 
of population and in fact all the people need to be supplied with water by PAEW” 
(Interviewee 10).  
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“Moreover, the PAEW should plan for the future expansion and capital 
investment and they should make different scenario to finance their budget 
requirements” (Interviewee 13). 
“Making sure this service made available for all the people around the 
country”(Interviewee 3). 
 
7- Public awareness: customers should be educated to become responsible and 
aware of their duties and responsibilities. This role is mentioned by 4 interviewees 
out of 21 and scored 19%. 
“To convince customer about the importance of financial sustainability” 
(Interviewee 21). 
“We have to think also about educating people, educate them how to use water 
wisely, to use the appropriate appliances”. (Interviewee 3) 
“They need to educate customers on the important of the water and different types 
of tariff and the cost of the water and the work which done by PAEW”. 
(Interviewee 13) 
A graphical presentation of PAEW roles to increase the chance of financial 
sustainability is shown below.  
 
 
    Figure 6.4. PAEW Roles to Increase the Chance of Financial Sustainability 
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6.4. WATER TARIFF 
The water tariff is the main key driver in achieving financial sustainability and it must be set 
at a fair level that indicates the efficient cost of water services. The evidence gathered to 
answer this enquiry showed that all involved interviewees said that it is important and central 
to achieving this sustainability.  
“ It is a key driver, the economical part of the service will have a big impact on the first the 
demand for the service, that will control the rate of growth of the demand we have face right 
now in water sector” (Interviewee 1) 
“…. In my point of view the water tariff the main part to achieve financial sustainability” 
(Interviewee 14) 
“…Well it is very important because the sector depends on it” (Interviewee 11) 
“… It is very important from different aspects. It is important to achieve financial 
sustainability. If you remove the subsidy for examples you have no other mean but to 
restructure the water tariff because the only mean of recovering your costs coming from the 
tariff” (Interviewee 5) 
“The water tariff is too important because it is reflecting the value of water” (Interviewee 13) 
“It is a main source of income and now it is not high enough to pay the cost and no FS, the 
government has to come up with the rest of cost. So the tariff is very important and have 
accurate tariff is very important”. Interviewee 2) 
“WT is the major factor; today we see the WT is very sheep compared to the production and 
O&M costs”. (Interviewee 12) 
 
Setting an appropriate water tariff is the best way to minimize government subsidies. The 
water tariff in PAEW is very low and does not match the cost of water. Therefore, there is a 
need to restructure the existing water tariff or design a new one to recover the cost of water 
service. In the existing system, the customer’s usage portion is a fraction of the water service 
cost and the government pays the big part of that cost. The outcome shows that there is a 
common consensus among the involved interviewees that there is a need to design a new 
water tariff that matches the service cost and the value of water.   
“So the tariff must be set in a way so the subsidy element is not very high because if it comes 
very high it will be difficult to government to provide the subsidy for long period of time” 
(Interviewee 10) 
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“The water tariff should be belt in away at the end the revenue from water is covering the 
cost such as operation and capital investment and so on” (Interviewee 14) 
“The water tariff needs to cover the whole aspects of the cost of water from the production 
side to the end user “the whole life cost of the water “ , the cost of operation, maintains and 
transport the water and the cost of purchasing water”. (Interviewee 11) 
 
Moreover, as mentioned previously by many interviewees, there is a relationship to some 
extent between the appropriate water tariff and achieving financial sustainability in the water 
sector. The outcomes show that there is a need to adopt the appropriate water tariff to achieve 
financial sustainability. First of all, there is a consensus from all the interviewees that the 
commercial and industrial users should be charged the full or actual cost of water as there is a 
business generated from the use of water. There is no need to subsidize these two categories.  
“Set up water tariff which reflect the actual cost of water starts with commercial and 
industrial use”. (Interviewee 3) 
“For industrial use cut the subsidy”. (Interviewee 8) 
“Firstly, today the private customer and government have the same tariff, commercial and 
domestic. The commercial tariff is very low”. (Interviewee 12) 
 
Regarding the residential use, there are two different views illustrating the appropriate water 
tariff to achieve financial sustainability. The first one is adoption of an Increasing Block 
Tariff (IBT) and makes the required change such as: 
1- More blocks should be introduced and priced. Each block has a definite price. 
The more consumption, the higher the rates. This view is recommended by 7 out 
of 21 interviewees and score 33.3%.   
“The rate should increase with consumption. The people should start from a 
certain amount that subsidized. …….. The more you consume the more you have 
to pay” (Interviewee 14)  
“Improvement is graded tariff. Currently they have flat tariff and we should have 
graded tariff. Just like in electricity sector you have slab rate where the low level 
has the basic rate and then at the next slab you have higher so as you consume 
more electricity you pay a higher rate for the units. Similarly the water sector also 
needs to have graded tariff so that as the consumption increases you pay more. 
Basically consumption increases because somebody has a requirement for it and 
168 
 
has capability to use high quantity of water and normally done by the people who 
have capability to pay because that is based on life style” (Interviewee 10) 
“The rate should increase with consumption…. Then will be clear that the more 
you consume the more you have to pay. The subsidy including the life line 
consumption, the life line water depends which I will say basically human needs” 
(Interviewee 14) 
2- The second view in adopting the IBT: more blocks should be introduced. The 
first block (a part of life line) is supplied for free, the second block price is 
commensurate with low income people. The third block and above should be 
priced at the full cost and make the appropriate remuneration for those of lower 
income. This view has the same score of previous one with 33.3%. 
 
“I think introducing new blocks in the existing water tariff, these blocks 
encourage the conservation of water. New tariff based on of the accommodation. 
New tariff should care the poor people or low income in which the government 
should subsidize their needed consumption of level life line”. (Interviewee 4) 
“I think you need third category, the government should think about the subsidy to 
who should go. I think also WT should have link with financial status of people to 
determine the appropriate WT”. (Interviewee 21) 
“We can put it in four or five levels by encourage people to conservative that water by 
giving them a free amount of water such as giving them 1000 free and the second 
thousand will be for 2 bias and so on. If you are consuming you have to make balance 
how much you are consuming and how much you are paying”. (Interviewee 11) 
6.4.1. Main Steps to Improve Existing Water Tariff 
The existing water tariff is very low and insufficient to recover the costs of water service and 
most of the costs are paid by the government. The outcomes show there is a need to improve 
it in order to achieve financial sustainability as mentioned above. The interviewees who 
recommend the adoption of IBT mentioned many steps to follow. These steps are organized 
in the following order: 
 
1-  PAEW should make the operation of the sector efficient. Many actions need to be 
taken in order to make PAEW’s business run efficiently in terms of productivity and 
cost. These actions include: efficient run of contractors and projects, operational and 
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maintenance activities, control of water loss, etc. This step is mentioned by 6 out of 
14 interviewees: 
“Any deficiencies should not be asked to the customer”. (Interviewee 1) 
“Make sure the people who deliver the service, deliver it efficiently and that does not 
happen suddenly, given forget and time”. (Interviewee 2) 
“First of all is improving the efficiency the way of running our business so we have to 
reach operation efficiency where we feel we are ready to run a very economic cost of 
water”. (Interviewee 4) 
 
2- There is a need for institutional change and reforms in the sector. Currently the 
PAEW works as the service provider and regulator simultaneously. Moreover, PAEW 
is a public entity and it is difficult to manage from a customer orientation stance as 
most of the sector expenses are covered by the government. The second step is 
recommended by 3 out of 14 interviewees: 
“Introduction of new regulatory framework which will govern the performance of the 
service provided and make it more efficiency oriented”. (Interviewee 1)  
“Efficiency and regulation of the service, who is providing the service, who setting 
the policies”. (Interviewee 2) 
“You need to have regulator”. (Interviewee 8) 
 
3- Increase the coverage of the water service in the Sultanate. Currently there is a big 
part of the Sultanate that isn’t covered by the public network and the people rely only 
on a tanker supply or private source. There is a need to invest large sums of money to 
cover these areas to secure the source in terms of quality and quantity and obtain 
customer loyalty. The step of “Increase the coverage …” scored 4 out of 14: 
“A lack of infrastructure in a big part of the Sultanate right now. There should be a 
way in which you are passing this huge investment to the customer, for a short term 
so the customer should not pay for the expansion of the service” (Interviewee 1). 
“Improvement of infrastructure and expansion of service coverage” (Interviewee 17). 
 
4- The PAEW is required to carry out a comprehensive study covering the public’s 
income levels, current water demands, forecasts, and different uses of water 
(domestic, commercial and industrial). A comprehensive study is highly 
recommended by the majority of interviewees (9 out of 14 interviewees). 
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“First step is, to understand the society, the welfare of society, which segment in the 
society need help and which one not. Once you have that, this will give you good basis 
for the economic cut of the general public who need stand and support and who does 
not” (Interviewee 2). 
 “Conduct good study in it and this is responsibility of PAEW” (Interviewee 3). 
“Make full study of customer financial and social” (Interviewee 17). 
“Good statistics” (Interviewee 8). 
 
5- Public Awareness: establish and follow up on proper awareness campaigns and 
activities about the sector to the public to convince them of the importance of 
financial sustainability and what the threats to the service are in case this is not 
achieved. Also, the customer should be aware of how to use the water in a 
conservative way in order to reduce the pressure on the water network and reduce the 
cost of his bill.  Public awareness is very important and recommended by 6 out of 14: 
“Spreading the awareness to the customer of the importance of the water and FS in 
continuous provision of water, people start accepts it” (Interviewee 21). 
“The current generation should be awarded, what does it mean when we increase the 
tariff and what does it mean when it is reduced?” (Interviewee 2)           
“Combine of awareness about the actual cost of water service”. (Interviewee 17) 
 
6- Gradual implementation of a new water tariff: this step should come at the end and 
after all the previous steps have been implemented. The water tariff should be 
increased incrementally, as it is not acceptable by the customer to pay the full cost in 
one shocking rate hike.  
6.4.2. Cost Reflective Tariff 
On the other hand, the second opinion talks about a new approach in the water tariff, a cost 
reflective tariff. It is the amount charged by the water service provider for supply where no 
permitted tariff exists, and where such tariffs are calculated periodically (yearly or five-year) 
on the basis of rules prescribed by the Authority. A cost-reflective tariff is required to 
moderate and help manage the required subsidies as well as to direct the subsidies in the right 
way. As there are increases in water demand (residential, commercial and industrial), there 
should be a consideration to introduce the cost reflective tariff.  
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“In my view, the cost reflective tariff regardless of the quantity consumed, that will work 
much more efficiently than introducing other blocks or segments within the tariff, so a full 
cost reflective tariff, is in my opinion a more efficient and effective way”. (Interviewee 1)  
“Now I think cost reflective tariff what you mean here by tariffs that would provide for finical 
stability because these are tariff that will cover the full cost including financing cost”. 
(Interviewee 19) 
“The right thing to do, this tariff should increase overtime to reflect the cost of the service….. 
The tariff of water has to increase, so that always reflecting the actual costs of service…… 
Looking for Cost Reflective Tariff and before all of these, the quality of service should be 
improved and the cost of service should be optimized, so the customer is not overburden of 
the inefficiency of the organization that runs the service”. (Interviewee 2) 
6.4.2.1. Concept of Proposed Cost-Reflective Tariff 
Cost Reflective Tariff (CRT) is the total amount paid by the customer on a periodic basis 
(normally monthly) and this represents the full cost of water service provided. The full cost 
could be categorized in: 
- Production costs (Pc)  which includes fuel cost, chemical cost and other related costs,  
- Storage costs (Sc) which cover the costs of reservoirs at desalination plants, pumping 
storage, and distribution storage,  
- Transmission costs, Sc 
- Distribution costs (Dc), and,  
- Administration cost of supply (Ac).  
Therefore, 
Cost Reflective Tariff (CRT) = Pc + Sc + Dc + Ac 
6.4.2.2. Main Steps to Introduce the Cost-Reflective Tariff: 
1- The first important step is to restructure the water sector and move towards a 
commercially oriented system rather than a public orientation. This will require 
radical changes in policies, strategies and regulations. 
2- A comprehensive social survey to identify low income people and their basic needs 
based on (e.g. number of family members), in order to subsidize them in other ways. 
3- Implementation of price controls to provide transparency in the separation of water 
production, storage, transmission, distribution and supply costs. Transparency is a 
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very important factor that encourages the customer to pay as mentioned by all 
interviewees. 
4- There is a need to prepare a new standard and specification of digital water meters 
and the metering system to ensure that cost-reflective tariff elements can be measured 
and calculated accurately. 
6.5. CUSTOMER EXPECTATIONS 
The evidence gathered to answer this inquiry showed that there are many expectations 
indicated by the interviewees, as follows: 
1- Security and reliability of water service: the PAEW is requested to secure the water 
service and make it reliable in terms of continuity of supply, sufficient quantity with 
enough pressure, and good quality. These are very important factors that incentivize 
the customer to pay and meet his expectations. This factor is recommended by all 
interviewees with score of 100%. 
“The customer looking to more secure and reliable service with high quality”.    
(Interviewee 1) 
“Continuity of service, good quality” (Interviewee 4) 
 “Reliability of service and water quality is fundamentals”. (Interviewee 2) 
“As I mentioned before, the coverage of service, the quality, the continuity for 24 
hours, seven days a week, I think these can motivate the customer”. (Interviewee 17) 
“I think one important thing is the service. They should make sure that the water is 
available in 24 hours and quality of water as well. Also, they have to continue supply 
the water without any shortage. Then the customers will realize that the PAW is doing 
great job and they will help to make financial sustainability”. (Interviewee 13) 
 
2- Good customer service: it is very important for PAEW to provide good service to 
customers and make continuous improvements. This service could include a better 
billing system, an efficient call center, quick provision of service, quick response to 
customer enquiry, etc. The results show that out of 21 interviewees, 14 recommend 
“good customer service” as one of the customer expectations. This expectation scored 
67%.   
“And good customer service” (Interviewee 4) 
“I think also, the customer care is crucial and PAEW has to improve customer care 
unit to respond very quickly when there is any event of damages”. (Interviewee 17) 
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“Diversity of payment patterns, you have to know how many customers dispatching 
bills (not paying), and easy collection of money, right call center, right dealing with 
customer and right data base and all of them has to have KPI system”. (Interviewee 
8) 
 “If they see the value of that and if they see a quick service happening to whatever 
they are asking or there is no interruption or there is a quick respond to any 
interruption then they will appreciate that this service has a value”. (Interviewee 5) 
 
3- Transparency: It is very important to the customer to get clear information about any 
issues related to the cost of water service, how much money the government spends 
on water investments, what the objectives are behind the increase in tariff. So, the 
PAEW should be clear and provide correct and timely information for their customers 
in this regard in order to satisfy them and for customers to appreciate their efforts. 
Transparency is recommended by 12 out of 21 and scored 57%, just above the half.     
“Ensure the information provided to him more accurate”. (Interviewee 1) 
“Understanding the real cost of water, he will appreciate what they are getting”. 
(Interviewee 21) 
“People want transparency”. (Interviewee 2) 
“You need to have correct bills, correct information about the consumption, 
transparency”. (Interviewee 8) 
“I think the most important thing will be transparency”. (Interviewee 10) 
 
4- Communication: currently, the communication from PAEW is absent. PAEW 
communicates with their customers only at the end of the month to deliver the water 
bills via Oman Investment and Finance company (OIFC). So, there is a need for 
communication; the customer would like to be closer to the service provider. The 
number of interviewees who recommend communication is 13 out of 21 and scored 
62%. 
“Also, I think communication is another important issue that encourages the 
customer”. (Interviewee 4) 
“Communication with customers”. (Interviewee 21) 
“Communication, how this type of dialogue in between”. (Interviewee 3) 
“Good communication for any aspects of breakdown, disconnection, meter problem 
…etc.” (Interviewee 12) 
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 “Again and again marketing and communication will help a lot…we are doing huge 
effort in giving the people the service but we are not doing the same effort in telling 
people what we are doing so the feel it is easy to have a pipeline going to the house 
but do not realize what does it mean for PAEW to reach their house and what are the 
challenges on the way to the final destination because simply we are not 
communicating”. (Interviewee 5) 
 
5- Awareness: as with communication, the same is true with awareness – so far there is 
none. The PAEW is requested to educate customers to become responsible and 
accountable. The customer should be aware of his duties and responsibilities, how to 
conserve water, and to educate the community on the importance and scarcity of 
water.  The results show that not all the interviewees mentioned “awareness” as one 
of the customer expectations with 9 out of 21 and scored 43%. 
“Awareness may be in both sides”. (Interviewee 3) 
“Education, they needed to be educated, that is the cost and if somehow not achieved 
then they will not able to continue to extend the service to meet the going needs, fulfill 
the maintenance or education”. (Interviewee 20) 
 “Awareness and education. Education is very nice word and with it people going to 
say for you yes but you need the right message to say and the right way to deliver that 
message to them. Because if you say directly you need to pay more, people going to 
switch off and watch TV; I don’t want to hear it. So if you talk to their hearts but 
touching the future of their grandchildren and start injecting positive message to 
them, I think they will change but as said it has to be on the right way” (Interviewee 
19). 
 
The following figure shows presentation of customer expectations mentioned by involved 
participants.  
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Figure 6.5. Customer Expectations from PAEW 
6.6.   ROLES OF CUSTOMER 
The outcomes show that all involved interviewees respond to this enquiry with 100% and 
determine many roles that could be played by the customer. These roles include: water 
conservation, payment, network defects, and leakage reporting. Currently, there is a call 
center working 24 hours to receive the calls related to any problem or customer inquiry.    
 
1- Water Conservation 
Water conservation is one important role that could be played by the customer to increase the 
chance of financial sustainability. Using the water in efficient ways will help to reduce the 
deficiency and therefore decrease the amount of subsidy. The PAEW is requested to 
encourage the customer to conserve the water through various means such as awareness 
campaigns, distribution of conservation appliances, community events and others.   
Moreover, to design an efficient water tariff that encourages using water in efficient ways. 
The current water tariff does not encourage the customer to conserve water. The majority of 
interviewees saw conservation as an important role that should be played by the customer and 
it scores 19 out of 21 interviewees, with a rate of 90%. 
“Yes, managing his consumption, conserve the water.” (Interviewee 1) 
“…. conserve the water and this will help to make water available for everyone”. 
(Interviewee 4) 
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“Of Course, he is the consumer of service, his role today to reduce his consumption, conserve 
the water, the more consumption per account the more deficits, the more subsidy we need”. 
(Interviewee 2) 
“Conservation, once they are educated and aware of best use of water, easy for them to 
accept tariff”. (Interviewee 3) 
 
2- Payment 
Prompt payment is one customer involvement activity that can be accomplished easily 
and contribute to enhance the cash flow of the water sector and make the required 
investments to build new infrastructure. The results show that not all the interviewees see 
the payment as an important role and it records 10 out of 21 with a rate of 48%. 
“Of course, the customer can do important roles such as paying on time to enhance the 
cash flow and future investments”. (Interviewee 3) 
“Pay their bills on time”. (Interviewee 2) 
“Also payment on time and should be there struck regulation and awareness to pay on 
time not to delay and then he cannot pay the whole amount”. (Interviewee 17) 
“It is critical because if a company cannot rely on cash flow, it cannot provide the 
required money. The become more risky and they have to pay higher interest rate which 
means more money going into capex  and interest payment and less money for new 
services”. (Interviewee 19) 
 
3- Report any leakage or defects to PAEW 
The third role mentioned by the involved interviewees “reporting of leakage and defects”. 
Almost all of the interviewees listed this role with 20 out of 21 (95%). In this role, the 
customer is requested to inform the call center of any defects or leaks observed in any 
water network components. These components include: pipelines, pumping stations, well 
field and network accessories such as fire hydrants, gate valves, air valves, etc. 
“…Report the leakage inside and outside his house by calling call center at any time; 
this covers leakage, meter problems, defects in water network”. (Interviewee 3) 
“Report leakages, defects, the people should be proactive and report the leakage 
immediately”. (Interviewee 2) 
“Reporting the leakage or defects in water network or its accessories and this part of 
nationalism” (Interviewee 3) 
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“Reporting problem or anything, he should cooperate and report this to PAEW”. 
(Interviewee 17) 
“Well, the customer needs to cooperate with PAW for instance, if there is a lack in the 
street the role of people to tell or report to the PAW and inform them to fix it. The people 
playing a significant role to increase the chance of financial sustainability by reporting 
anything they observed to the call center because if they do not a lot of water will be 
lose”. (Interviewee 14) 
 
The following figure represents the customer roles that may increase the chance of financial 
sustainability in the water sector.  
 
Figure 6.6.Customer Roles to Increase the Chance of Financial Sustainability 
 
6.6.1. Customer Expectations to Play the Role 
Analysed interviews identify six expectations that PAEW should consider and facilitate as 
follows: 
1- Awareness: to increase customer awareness about how to play his role is critical, and 
the customer is entitled to receive the right message from the service provider. 
Educating them about how to use water wisely, how to report leakages, and how to 
cooperate with PAEW in all relevant issues. Currently, there is a lack of public 
awareness that should be addressed as soon as possible. The outcomes show that 
“awareness” is mentioned by 13 out of 21 interviewees with a rate of 62%.  
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“Again awareness and communication is very important whether through the schools, 
civil societies, Shura council, State council to make people aware about the 
sustainability of this sector in order to provide the service in more efficient way”. 
(Interviewee 1) 
“Awareness activities about the conservation, by distributing appliances or 
instruction” (Interviewee 4). 
 
2- Communication: it is the second expectation recommended by the interviewees to 
enable the customer play his role. It is a kind of recognition to communicate with 
customers and appreciate his efforts in terms of informing the PAEW about any 
leakage or defects in water networks or any related issue. Also, it is important to 
update him on his enquiry. Communication results record 12 out of 21 interviewees 
with rate of 57%. 
“Expect better communication from PAEW to encourage them to appreciate what 
they are getting”. (Interviewee 21) 
“Communication for all the services with the customer”. (Interviewee 8) 
 
3- Transparency: to provide accurate and timely information to the customer is 
significant in regards to his consumption, about actual water costs, and the issues that 
concern the business of PAEW and related to the customer. The results show that out 
of 21 involved interviewees, seven recommended transparency with rate of 33%. 
“Everything should be clear between PAW and customers and should both side trust 
each other because we are running the business based on trust” (Interviewee 13) 
“I think transparency…” (Interviewee 19) 
 
4- Reliability of Water Service: how could customers trust PAEW and cooperate with 
them if the service provided is not reliable in its quantity and quality? PAEW should 
maintain the water services at a standard level in order to get the customer’s 
confidence. Although, only seven out of twenty one (33%) acknowledge the 
“reliability of service” as very important. 
“For me: good quality, continuity of supply and enough pressure”.  (Interviewee 17)  
“I think the customer expecting better performance in providing water all the time 
without cutting or period of no supply. Also, he expects better quality from PAEW”. 
(Interviewee 21) 
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5- Facilitate Communication to Call Center: this is essential enabling the customer to 
play his role efficiently. The call center should be equipped with modern technology, 
have a sufficient number of call lines, and skilled, social staff who know how to help 
customers. Even with the lowest rate of recommendation of 33%, it is nevertheless 
important. 
“Also, facilitate call center, operator...”  (Interviewee 1)   
“Expect help desk work efficient and this should be announced and the staff needs 
some social skills in communicating the people”. (Interviewee 21)  
 
6- Quick Response: the customer would like to see appreciation of his efforts from 
PAEW. This effort could be the necessary action or at least a text message regarding 
his call. This should be done by PAEW in a short time. Only three out of twenty one 
see this is as important with a rate of 14%. 
“The PAW will facilitate all the customers and it should be respond on time for any 
call comes from the customers”. (Interviewee 13) 
“Inventing mechanisms to appreciate and knowledge who ever have reported a 
problem would help people to do the same more and more…and as well by having 
very efficient system…the time of response…internal operation, how we react 
immediately for any problem”. (Interviewee 5) 
 
Customer expectations from PAEW to play the mentioned roles that increase the chance of 
financial sustainability are presented below: 
 
Figure 6.7. Customer Expectations from PAEW to Play the Roles 
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6.7. CHAPTER SUMMARY 
This chapter overviews the qualitative findings of financial sustainability in the water sector.  
These findings include: an appropriate water tariff, the role of the customer to increase the 
chance of financial sustainability, and customer expectations. The findings also focus on the 
concept of financial sustainability in the water sector from different perspectives. The 
findings conclude that two different views of appropriate water tariff emerged: three different 
roles could be played by the customer, and four main expectations are mentioned. The next 
chapter is designed to present detailed findings about quantitative enquiries of the role of the 
customer and his expectations.  
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CHAPTER 7: FINDINGS FROM QUANTITATIVE ANALYSIS 
 
7.1. INTRODUCTION 
This chapter presents the analysis of a survey carried out with PAEW water customers in 
Wilayate Seeb to identify their roles and expectations to increase the chance of financial 
sustainability. The survey is comprised of four main sections: demography, complaint 
management, role of the customer, and customer expectations. The role of the customer 
section is divided into four subsections. These are: network reporting, billing, payment, and 
conservation. The chapter is divided into four main sections:  descriptive analysis, cross 
tabulation and chi-square, correlation, and gap analysis. According to Stockburger (2007), 
three steps are involved to analyse social research data. These are: 
- Data preparation: or sometimes called preliminary analysis. This step involves 
entering the data into the computer program SPSS release 18, checking the data for 
accuracy, transforming the data, and developing and documenting a database structure 
that integrates the various measures. 
 
- Descriptive statistics: the second step involved is to summarize and describe the basic 
characteristics of the respondent customers of the water sector in Wilayate Seeb. This 
step is designed to provide summaries and simple measures with graphics analysis. 
Generally, this step provides general quantitative descriptions of participated samples 
covering frequency tables and graphs.    
 
-  Interpretation between variables: The third step is the critical one; it judges the results 
and makes the arguments. This step is used to test a hypothesis through carried tests 
of chi-square, cross tabulation and correlation. Also, it identifies the strengths in 
relationships between the measured variables.  With this stage, the researcher tries to 
reach a conclusion that extends beyond the data (Quinlan, 2011).  
7.2.  PRELIMINARY DATA ANALYSIS 
This step is very important and related to the further steps in data analysis and consists of 
data entry, data cleaning, and organizing the data for analysis.  
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7.2.1. Data Entry 
Prior to the data entry stage, data segregation is carried out to make sure that only the 
completed surveys are considered. Then, data are entered into the SPSS software programme 
to be analysed. The raw data is coded to be entered in SPSS software.  
7.2.2. Data Cleaning 
Data cleaning is the process of detecting corrupt or inaccurate data and correcting them 
accordingly. To clean the data, validity and reliability tests were carried out (consistency 
check) of the data output. Table (7-1) and (7-2) show categorical variables (nominal and 
ordinal), which will be used in a later stage for generating frequency and contingency tables.  
 
Table 7-1.Categorical Nominal Variables 
 
Nominal Variables 
 
 Gender Are you the water account holder? Type of Profession 
Valid 610 610 610 
Missing 0 0 0 
Minimum 1 1 1 
Maximum 2 2 5 
 
The above categorical variables will be used later in advance steps for cross tabulating 
against the role of the customer in financial sustainability to identify the pattern and 
trend of the relationships.  
 
Table 7-2.Categorical Ordinal Variables 
 
Ordinal Variables 
 Age 
Group 
Education 
Level 
How frequently do you get 
the water bill? 
How satisfied are you with the 
water tariff level? 
N    Valid 610 610 610 610 
Missing 0 0 0 0 
Minimum 1 1 1 1 
Maximum 6 5 5 5 
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7.2.3. Organizing the Data for Analysis 
In order to ease the task of further analysis, the frequency tables have been grouped into sub-
categories of: demographic, complaint management, role of the customer and customer 
expectations. The role of customer includes network reporting (leakage and defects), payment 
and conservation.    
7.3. FREQUENCY DISTRIBUTION OF SAMPLE 
Previously mentioned in section 4.12., a sample of 610 usable questionnaires was returned, in 
which the participants (PAEW customers) were asked to provide answers to the enquiries in 
the questionnaire. A wide descriptive analysis was carried out by using SPSS version 18 to 
describe the characteristics of the samples. 
7.3.1. Demographic Characteristics of Sample 
The Government of the Sultanate of Oman represented by the Ministry of National Economy 
has conducted a General Census three times in 1993, 2003, and 2010 in order to collect 
reliable data about the population, its housing, and establishments.  The last one in 2010 is 
more comprehensive and provides abundant and detailed data about the following: 
1- Population size and distribution, 
2- Population composition, 
3- Population social characteristics, 
4- Labor force, 
5- Household data and indicators, and 
6- Housing units data and indicators 
 
In this study, all the demographic characteristics of sample data would be validated 
with the last population census conducted in 2010 through General Census of 
Population, Housing & Establishment.  The selected demographic variables of gender, 
age group, education level, type of profession, ownership of water account, frequency 
of water bill issuance and satisfaction level about the water tariff level are designed to 
identify the relationship between them and the following: 
- Participant awareness of call center, 
- Participant willing to play a role to increase the chance of financial sustainability, 
- Participant ability to improve his water efficiency, and 
184 
 
- Participant knowledge and use of conservation devices 
7.3.2. Measures of Central Tendency and Dispersion 
The three mean: mode, median and mean are statistical measures that have been tested to 
measure the central tendency of demographic variables as presented in the table below. 
 
Table 7-3.Demographic Variables (Nominal and Ordinal) 
 Gender 
Age 
group 
Education 
Level 
Profession 
Are you the 
water account 
holder? 
How 
frequently do 
you get the 
water bill? 
How satisfied are 
you with water 
tariff level? 
N 
Valid 610 610 610 610 610 610 610 
Missing 0 0 0 0 0 0 0 
Mean 1.28 2.67 3.72 2.53 1.37 1.70 3.04 
Median 1.00 3.00 4.00 2.00 1.00 1.00 3.00 
Mode 1 2 4 2 1 1 3 
 
The table (7-3) presents statistics results of demographic variables focusing on mean, 
median and mode. The central tendency measures are presented as follows: 
- Gender: this variable has the same median and mode of male, 
- Age group: The median of this variable is the 35-44 group while the mode is the 25-
34 group, 
- Education level: degree level is achieved for both median and mode, 
- Profession: Government employee is for both median and mode, 
- Ownership of water account: Ownership is for both median and mode, 
- Frequency of water bill: Monthly issuance is achieved for both median and mode, 
- Satisfaction level with the water tariff: the results show that a neutral level is for both 
median and mode.  
7.3.2.1. Gender 
The gender is considered the first factor that affects the participation in financial 
sustainability. The last census carried out shows that the male population represents 51.5% 
and the female represents 48.5% in Wilayate Seeb. The questionnaire results shows that the 
most participants are males and accounting for approximately 72%, while the female 
represents 28% of the total returned questionnaires which is not consistent with the last 
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census figures carried out by MNE and not represented proportionally. This outcome leads to 
the assumption that Omani society is still patriarchal in nature.  
 
 
Figure 7.1. Gender 
7.3.2.2. Age Group 
Age group is the second factor that proposes to affect the participation in financial 
sustainability. The outcomes of the questionnaire show that the majority of participants are 
from the second (25-34) and third (35-44) age groups, 43% and 36.1% respectively. These 
groups are the productive ones that have a vital share in the national economy and 
development. The first (18-24) and the last (55-64) groups show the lowest percent of 
participation, 5.2% and 4.3% respectively, while the group (45-54) represents 11.5%.  
 
Figure 7.2. Age Group 
 
7.3.2.3. Education Level 
The third factor that proposes to affect the participation in financial sustainability is the 
education level of the participants. The results show that more than 50% of respondents have 
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degrees (57.9%) followed by 17.7% who have diplomas. The post-graduate level represents 
13.3%, while 9.5% have secondary school. The primary level represents the lowest 
percentage from the respondents (1.6%). 
 
Figure 7.3. Education Level 
 
7.3.2.4. Occupational Type 
The fourth factor is the occupational type. The outcomes show that the majority of 
respondents work in the public sector (68.4%) followed by the private sector (15.1%).  The 
“entrepreneur” category represents 7.4%, while the military and no profession/retirement 
category are close together and represent 4.9% and 4.3% respectively. The highest percentage 
shows that most of the participants are government employees and this is consistent with the 
census figures of 2010 as reported by NCSI (2012). 
 
Figure 7.4. Occupation Type 
1.6 9.5 
17.7 
57.9 
13.3 Education Level 
Primary
Secondary
Diploma
Degree
Master & Above
4.3 
68.4 
4.9 
15.1 
7.4 
Occupation  
No profession/Retirement
Government Sector
Military Sector
Private Sector
Own Business
187 
 
7.3.2.5. Water Account Holder 
The fifth factor that proposes to affect the participation in financial sustainability is the 
ownership of the water account. The outcomes show that the most of respondents own the 
water meter with a percentage of 63.4%, and 35.6% of them do not own the water account.  
 
Figure 7.5. Water Account Ownership 
 
7.3.2.6. Water Bill Frequency 
The water bill frequency could be one of the factors that may encourage the customer to 
participate in financial sustainability. The normal practice of water bill delivery in the 
Sultanate is on a monthly basis. The results show that 452 out of 610 receive their water bill 
on a monthly basis and this represents 74.1%. The “irregular” delivery represents 8.4% (51) 
followed by “not delivered” at 7.4% (45). Also, the categories of “every two months” (4.9%) 
and “quarterly” (5.2%) are much closer percentage-wise. 
 
Figure 7.6. Water Bill Frequency 
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7.3.2.7. Water Tariff Satisfaction 
Customer satisfaction with the water tariff level is very important to measure and assess. It is 
measured on five scales: very satisfied, satisfied, neutral, dissatisfied and very dissatisfied. 
The results show that the neutral scale has the highest rate of 31% (189/610) followed by 
satisfied with 27.9% (170/610).  The dissatisfied scale represents 23.4% (143/610); whilst the 
rate of very dissatisfied and very satisfied scales are close; 9% and 8.7% respectively.    
 
Figure 7.7. Water Tariff Satisfaction 
7.3.3. Complaint Management/Hot line (Call Center) 
In order to predict the level of customer participation in financial sustainability in the water 
sector, it is appropriate to assess customer awareness of the hotline and how it performs. The 
hotline performance reflects the customer’s satisfaction in terms of: operator’s knowledge, 
politeness, promptness, accuracy of the call diverted to the relevant department, time to direct 
the call to the relevant department, time taken for feedback & update(s) and the necessary 
actions taken to deal with the complaint. These factors are measured on five scales: very 
satisfied, satisfied, normal, dissatisfied and very dissatisfied. The results show that 58.4% 
(356/610) were aware that there is a call center available 24 hours a day to receive customer 
calls for any inquiries or complaints, whilst 41.6% (254/610) were not aware.  
 
Figure 7.8. Customer Awareness, (Hotline) 
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As shown from the above, 356 customers out of 610 are aware of the hotline, whilst 168/356 
(47.2%) have had limited contact with the hot-line and 188/356 (52.8%) are not experienced 
at all with the call center. It is clear from the mentioned figures that the majority of customers 
have not dealt with the hot-line. Only 168 (27.5%) customers out of the total respondents 
(610) are experienced with the hot-line, while the remaining (73.5%) are not. 
 
Figure 7.9. Call Center awareness and interaction. 
7.3.3.1. Hotline Performance 
The performance of the call center/hotline could be assessed through eight criteria as 
mentioned in section 7.3.3. Assessing the hotline’s performance is crucial in order to enable 
the customer to participate in financial sustainability as it is the medium where the customer’s 
interact with the PAEW and play their role. Based on the previous results, the total samples 
participating in assessing the performance of the hotline are 168 from the total of 610 
(27.5%). (i.e. those who occasionally used the hotline). 
1- Operator’s‎Knowledge  
The outcomes indicate that 60/168 (35.7%) are “satisfied” with their operator’s knowledge 
followed by “normal” 44/168 (26.2). “Dissatisfied” is at 37/168, representing 22%. “Very 
satisfied” is at 22/168, and “very dissatisfied” is at 5/168 which is 13.1% and 3% 
respectively. 
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Figure 7.10. Operator's Knowledge 
 
2. Politeness of Operator 
The results show that the majority of participants (89/168) are “satisfied” with the level of 
politeness of their operator (53%).  “Very satisfied” is at 37/168 and “normal” is at 32/168 
which shows close results and represent 22% and 19% respectively. The “dissatisfied” scale 
shows the lowest percentage, 6%, (10/168), whilst the “very dissatisfied” scale disappeared. 
 
Figure 7.11. Politeness of Operator 
 
3. Promptness & Accuracy 
Promptness and accuracy with which the call is directed to the relevant department is the 
third criteria in hotline performance. The outcomes show that “satisfied” respondents are 
52/168 and 65/168 is the number for “normal” scale results and represent 31% and 38.7% 
respectively. Also, the results show that the “very satisfied” respondents are 14/168, and 
“very dissatisfied” is at 10/168 which represent 8.3% and 6% respectively, while the 
“dissatisfied” scale at 27/168 gets 16.1%. 
22 
60 
44 
37 
5 
0 10 20 30 40 50 60 70
V. Satisfied
Satisfied
Normal
Dissatisfied
V. Dissatisfied
Operator's Knowledge 
37 
89 
32 
10 
0 
0 20 40 60 80 100
V. Satisfied
Satisfied
Normal
Dissatisfied
V. Dissatisfied
Politness of Operator 
191 
 
 
Figure 7.12. Promptness and Accuracy of Directed Call 
 
4. Time to Direct Calls 
The time taken to direct the calls to the relevant department is the fourth assessment criteria 
of hotline performance.  The outcomes show that the “normal”scale (61/168) gets the highest 
percentage of 36.3%, followed by the “satisfied” scale (46/168) at 27.4%. The “dissatisfied” 
scale respondents (37/168) represent 22%, while the “very satisfied” (15/168) and “very 
dissatisfied” (9/168) get the lowest percentages of 8.9% and 5.4% respectively.   
 
Figure 7.13.  Time to Direct Calls to Relevant Department 
 
5- Time to Solve the Problem 
The fifth assessment criteria show the customer’s satisfaction of the time required to solve his 
problem. The outcomes show that the respondent to "normal” (50/168) scale gets the highest 
rate of 29.8%, followed by the “dissatisfied” (45/168) scale of 26.8%, whilst “satisfied” 
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respondents (41/168) get 24.4%. These results show a simple convergence between them.  
“Very dissatisfied” respondents (20/168) represent 11.9% whilst “very satisfied” (12/168) get 
the lowest rate of 7.1%. 
 
Figure 7.14. Time to solve the problem 
 
6- Time for Informing Customer of Progress (Feedback & Update) 
The outcomes show that there are symmetric results (41/168) between “satisfied” and “very 
dissatisfied” respondents of 24.4% for both. Also, there are sharp convergences between 
“dissatisfied” (38/168) and “normal” (37/168) scales and represent 22.6% and 22% 
respectively. The outcome of “very satisfied” (11/168) respondents get the lowest rate of 
6.5%.  
 
Figure 7.15. Time for Informing Customer of the Progress 
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7- The Necessary Action Taken to Deal with a Complaint 
The last assessment criterion of the call center is the necessary action being taken to deal with 
a complaint. The respondents with the “normal” (59/168) scale represent the highest rate of 
34.9%, followed by “satisfied” (48/168) respondents at 28.4%. There is no significant 
difference between the other three scales of “dissatisfied” (26/168), “very dissatisfied” 
(20/168) and “very satisfied” (16/168) and they represent 15.4%, 11.8% and 9.5% 
respectively.  
 
Figure 7.16. Necessary Action taken to Deal with Complaint 
 
 
7.4. ROLE OF CUSTOMER 
This part represents the backbone of the survey, and it covers four main sections that identify 
the customer’s participation in financial sustainability. These sections include leakage 
reporting, defects reporting, payment, and conservation. Each of which has its own enquiries. 
The first enquiry identifies whether the customer would like to play a role in improving 
financial sustainability in the water sector. The majority of enquiries in all sections are 
measured in two scales - yes and no.  
7.4.1. Customer Participation in Financial Sustainability 
In this research, customer participations in financial sustainability are presented in reporting 
leakage and defects in water utility accessories including: well fields, pumping stations, 
pumping mains, main distribution lines, and service lines. From the figure (7.17) below, it is 
clear that the rate of customer participation is very high at 91% (555/610) compared to the 
customer who does not intend to participate in financial sustainability at 9% (55/610).  
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Figure 7.17. Customer Participation in Financial Sustainability 
7.4.1.1. Network Reporting (Leakage) 
Network/leakage reporting is represented in six enquiries that the customer could participate 
in. The customer role could be presented by informing the call center or hotline of any 
leakage being observed in: pumping mains, main distribution lines, water network 
accessories (FH, AV, GV, BV, &WO), customer’s service line, customer’s neighbour’s 
service line, and leakage inside the customer’s neighbour’s premises. The figure below shows 
the following: 
- Pumping mains or Transmission lines: are a water system’s largest and costliest 
pipes that normally bring the water from the source (desalination plants or well fields) 
to distribution reservoirs. The outcomes show that 64.3% (392/610) of the participants 
would inform the call center of any leakage observed whilst 35.7% (218/610) would 
not.  
 
- Distribution Line: or distribution network, are the pipes which bring potable water 
from distribution reservoirs to specific served districts. The results relevant to this 
item show that 67.5% (412/610) of the sample have the intention to report the 
observed leakage whilst 32.5% (198/610) do not. Also, the results show some 
improvement in the rate of leakage reporting. 
 
- Network Accessories: are the components necessary to be installed to operate the 
water network effectively and include fire hydrants (FH), gate valves (GV), air valves 
(AV), wash out valves (WO), etc. The outcomes show that 63.1% (385/610) are likely 
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to respond and report the leakage whilst 36.9% (225/610) are not. There is slight 
regression in the leakage reporting rate.   
 
- Customer’s‎ Service‎ Line: A small water line ranging from 63mm to 16mm that 
connects the customer premises with a distribution network via a water meter. The 
outcomes show that 89.5% (546/610) are responding to report the leakage while 
10.5% (64/610) are not. There is a dramatic improvement in leakage reporting from 
these respondents. The customer may be aware that the leakage in the service line will 
negatively affect his supply.    
 
- Neighbor’s‎ Service‎ Line:  The outcomes of this item show that 77% (470/610) 
respond positively to report the leakage to the hotline while, 23% (140/610) are not.  
 
- Leakage inside Neighbour's Premises: The results show that the rate of those who 
will inform their neighbours of any leakage is 59% (360/610) and 41% (250/610) 
shows with full negligence of these leakages.   
 
 
Figure 7.18. Rate of Customer Participation in Financial Sustainability 
 
- Encouraging Others to Play a Role in Financial Sustainability:  The customer can 
also play the role of financial sustainability through encouraging others to play all or 
some of these roles. The encouragement could be through community events, 
personal discussions, family meetings, and others. The figure below shows that the 
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rate of positive response to encourage others is 93.6% (571/610), in which 47.7% 
(291/610) of samples encourage all the roles, whilst 45.9% (280/610) encourage some 
of the roles. The rate of negative respondents is 6.4% (39/610) which is very low.  
 
 
Figure 7.19. The Role of the Customer to Encourage Others 
7.4.1.2. Network Reporting (Defects) 
Network defects could be expressed as any damages or deficiencies occurring from the action 
of oneself or others. These include unauthorised excavation activities, illegal connections, or 
broken water network accessories such as FH, water meters, damages in pumping stations 
and well-fields components, etc. Defects can be observed in well fields, pumping stations, 
pumping mains, distribution networks, service lines, water meters, and network accessories. 
The figure below presents the following results: 
- Well Fields: A well field is a collection of many wells connected together to provide 
water. Provision of water could be on a continuous basis or could be used as a backup 
for emergencies.  Defects in well fields could be from unauthorised excavation 
activities or damaging any components of the fields such as electricity and pumping 
items, etc.  The results show that 49% (299/610) would inform the call center of the 
defects observed in the well fields whilst 51% (311/610) would not.  
 
- Pumping Stations: are a collection of pumps and their equipment normally used to 
pump the water from under stream to upstream. Many kinds of defects could be 
encountered in the pumping station such as: unauthorised excavation activities that 
may damage the pipelines or electrical cables, fires, electric shutdown, etc. Defects 
reporting results show that 54.1% (330/610) of respondents will inform the call center 
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whilst, 45.9% (280/610) would not. There is a small improvement in the respondent’s 
cooperation compared with well fields.   
 
- Pumping Mains or Transmission Lines: Defects that could be reported in pumping 
mains are unauthorised excavation activities around or on the top of the transmission 
route. A figure of 60.5% (369/610) of respondents reports the damages, while 39.5% 
(241/610) are not. The results show some improvements in respondent’s cooperation 
compared with pumping station reporting.   
 
- Distribution Lines: The respondents who cooperate in reporting the defects in 
distribution lines represent 69% (421/610) while 31% (189/610) would not do so. 
Also, the results show some level of consistency with leakage reporting in distribution 
lines - 67.5% and 32.5% respectively. A rate of 1.5% is the only difference.    
 
- Network Accessories: The figure shows that the respondents who would participate 
and inform the call center of any defects represent 65.9% (402/610) whilst 34.1% 
(208/610) would not. When doing a comparison between the defects and leakage for 
the same item, there is a slight convergence of 63.1% and 39.9% respectively.  
 
- Customer’s‎ Service‎ Line: The outcomes show that the majority of customers are 
willing to cooperate with a rate of 90.5% (552/610) whilst a 9.5% (58/610) are not. 
Also, the results show that there is substantial consistency between the defects and 
leakage for the same item (89.5% and 10.5%) with a difference of 1% only for both.  
 
- Neighbour's Service Line: a rate of 73.9% (451/610) from the total sample respond 
positively to inform the call center of any defects seen in their neighbour’s service 
line, while 26.1% (159/610) are not. There is a slight divergence between the defects 
and leakage for the same item, with a high number of positive respondents (77%), and 
23% for negative cooperation. 
 
- Customer’s‎Water‎Meter: Defects in the water meter could be classified as: broken 
screen, stopped, not accounting properly, etc. The outcomes of this item show that 
89.7% (547/610) respond positively by informing the call center while 10.3% 
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(63/610) would not. Backward to the result’s items (leakage and defects in service 
line and defects water meter) that affect the customer directly, the rates of positive 
responds are very high; service line leakage 89.5%, service line defects 90.5% and 
89.5% for water meter defects and these could be presented in figure 7.21.  
 
Figure 7.20. Customer Participation in Defects Reporting 
 
 
 
Figure 7.21. Items that affects Customer Directly 
 
- Neighbour's Water Meter: The results of this item shows that the rate of response is 
not as high as when compared to the customer’s own meter. A rate of 57.9% 
(353/610) of the sample would inform the call center of any defects in a neighbour’s 
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water meter while 42.1% (257/610) would not. By reviewing the neighbour’s items 
(leakage and defects in service line and defects in water meter), there is a slight 
convergence in the service line defects and leakage and divergence in water meter 
defects. This is shown in the figure below. 
 
 
Figure 7.22. Customer's Neighbour's Items 
 
- Encouraging Others to Play a Role in Financial Sustainability:  The customer can 
also play a role in financial sustainability by encouraging others to inform the call 
center of any defects or damages for the items mentioned above. The figure (7.23) 
below shows that the rate of positive response to encourage others is 93.8% 
(572/610), in which 44.3% (270/610) of the sample encourage all the roles, whilst 
49.5% (302/610) encouraging some of the roles. The rate of negative response is 6.2% 
(38/610) which is very low. By comparing the results obtained for the same item in 
the leakage section, the results are almost symmetrical. The only difference is the rate 
of encouragement of all the roles and encouragement of some of the roles. The table 
(7-4) below shows the results. 
Table 7-4.Comparison between Leakage & Defects 
 
 Leakage Defects 
Frequency Percentage % Frequency Percentage % 
Yes (All the Roles) 291 47.7 270 44.3 
Yes (Some of the Roles 280 45.9 302 49.5 
No 39 6.4 38 6.2 
Total  610 100 610 100 
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Figure 7.23. The Role of Customer to Encourage Others (Defects) 
 
7.4.2. Payment 
Beside the roles mentioned above, there are many roles that the customer can play indirectly. 
These roles are related to payment activities such as: prompt payment, encouragement of 
others to pay promptly and helping them to do so, making payment on another’s behalf, 
making an advance payment system, and encouraging others to do the same. All of these 
enquiries are measured in two scales - yes and no. The figure below presents the enquiries as 
follows: 
 
Figure 7.24. Customer’s Responses on Payment 
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- Prompt Payment: the figure shows that the majority of respondents are making 
prompt payment with rate of 88.2% (538/610) while a small portion of respondents 
are not and represents 11.8% (72/610).  
- Encouraging Others to Make Prompt Payment: Encouraging others to make 
prompt payment is another role that could be played by the customer through 
community events, social events, family meeting, individual advice, etc. The figure 
shows that the rate of positive response to encourage others is high 93.1% (568/610), 
while the negative responses have the rate of 6.9% (42/610) which is very small. 
There is a slight improvement in this item compared to the previous one.  
- Help others to Make Prompt Payment: the figure shows that there is regression in 
the results obtained compared to the previous. It shows that 60.2% (367/610) will help 
others to make prompt payment while, 39.8% (243/610) will not.   
- Prompt Payment on Behalf of Others: the outcomes show that there is deep 
regression in the rate of positive cooperation compared to the previous.  A rate of 
9.8% (60/610) only respond to make prompt payment on behalf of others, while the 
majority 90.2% (550/610) of respondents would not. 
- Encourage Establishment of an Advance Payment System: the results show 
amazing rates on this item. There is commonality in the presented rates as both 
positive and negative respondents have the same rate of 50% (305/610).     
- Make an Advance Payment: The figure shows that the respondents who will make 
an advance payment have a rate of 43.1% (263/610) while the rate of 56.9% 
(347/610) represents the respondents who will not. 
- Encouraging others to make an Advance Payment: The results obtained from the 
figure shows that there is a symmetric results for this item with the previous one. The 
respondents who will encourage others to make an advance paymenthas a rate of 
43.9% (268/610) whilst the higher rate of 56.1% (342/610) represent those who will 
not make an advance payment.  
7.4.3. Conservation 
Water conservation is another role that could be played by the customer in order to increase 
the chance of financial sustainability in the water sector. The diversity of inquiries is 
designed in order to answer the research question and meet the study objectives accordingly. 
The first enquiry is broad enough to identify if the customer could improve his water usage 
efficiency or not. The figure (7.25) shows that the rate of respondents who think they could 
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improve their efficiency in usage of water is 86% (522/610) from the total sample, whilst 
14% (88/610) think they could not improve. Thus, for further analysis for all enquiries in this 
section, we will deal with a total sample of 522 only, as the 88 respondents could not improve 
their water efficiency. 
 
Figure 7.25. Customer Willing to Improve his Water Efficiency 
 
7.4.3.1. Ranking the potential for improvements 
- Kitchen: The figure shows that the respondents who think they can improve the water 
efficiency in the kitchen as a first choice is 23.2% (121/522) whilst the respondents 
who chose it as the second choice is 38.3% (200/522). The smallest portion of 
respondents show that improving water efficiency in the kitchen is coming in fourth, 
6.9% (36/522) while 18.8% (98/522) and 12.8% (67/522) come in as the third and 
fifth choices respectively.        
 
- Toilets/ Bathrooms: The results show that 48.3% (252/522) of respondents choose 
the toilets as their first choice for water efficiency improvement, while 22.8% 
(119/522) list it as the second choice. The minority of respondents at 5.7% (30/522) 
rate the bathroom as the last choice for water efficiency improvements. The figures 
14% (98/522) and 9.2% (48/522) are in the third and fourth order respectively.  
 
- Laundry: It is clear from the figure that a few respondents said that the laundry 
ranked first in regards to room for improvement in the efficient use of water and this 
represents 10.2% (53/522). At the same time a few respondents ranked laundry fifth 
with rate of 8.2% (43/522). The majority of respondents ranked laundry third with a 
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rate of 40.5% (247/522) while the remaining sample ranked it second and fourth with 
rates of 19% (99/522) and 15.3% (80/522) respectively.    
 
- Gardening: the results clarify that the majority of respondents ranked gardening in 
the fourth level for water efficiency improvements with a rate of 45% (235/522), 
while the respondents who ranked gardening in first, second, and third levels have 
low rates -  9% (47/522), and 13% (68/522) for both second and third, respectively. A 
rate of 19.9% (104/522) of the sample ranked gardening in last place.  
 
- Outdoor area & car washing: The figure shows that the majority of the sample 
ranked this item in the last level of water efficiency with rate of 53.3% (278/522), 
while there are identical results of second and third levels of water efficiency with rate 
of 6.9% (36/522) for both. Respondents who rank this item in the first level of water 
efficiency represent 10% (52/522), whilst a rate of 23% (120/522) is for the fourth 
level.   
Moreover, the results show that the toilets/bathrooms ranked first for potential 
improvements in water use followed by the kitchen and then laundry. Gardening, 
outdoor areas and car washing are in the last place as not all customers have house 
gardens as well as may not wash their outdoor areas.   
 
Figure 7.26. Items Ranked for Water Efficiency Use 
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7.4.3.2. Methods of Encouraging Conservation: 
 The researcher mentioned seven methods in which the customer could be encouraged to 
conserve water. These methods include: television campaigns, radio campaigns, newspapers, 
face -to- face discussions, leaflets and posters, distribution of water-saving devices, and 
community events. The respondent is requested to rank these methods with 1 being highest or 
most effective to adopt by the water sector in order to promote water conservation awareness. 
The figure below represents the seven methods and clarifies the following: 
 
Figure 7.27. Methods of Conservation Encouragement 
 
- TV Campaign: the figure shows that the TV campaign has the highest rate at 48.7% 
(297/610) which ranks it first in the order of effective method of encouragement, 
while few respondents show that the TV campaign is the lowest effective method for 
encouragement and they represent 2.1% (13/610) followed by 3.9% (24/610) for 
ranking 6. There is ascending convergence with a rate of 1.6% (10/610) between 
three, four and five orders respectively as it is clear from the figure. Moreover, the 
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respondents who rank the TV campaign in the second level represent 13.8% (84/610) 
from the total.  
- Radio Campaign: the figure shows that very few respondents ranked a radio 
campaign as an effective method of encouragement for water conservation with a rate 
of 2.3% (14/610), whilst 27% (165/610) ranked the same item as the second method 
of encouragement. There is considerable convergence between the third and seventh 
with rate of 16.9% (103/610) and 16.7% (102/610) respectively. Also, the results 
show that respondents who rank the radio campaign fourth represent 12.6% (77/610), 
the fifth at 13.3% (81/610) and 11.1% (68/610) for the sixth.  
- Newspaper: the figure’s outcomes clarify that very few respondents rank the 
newspaper in the first order of effectiveness in encouragement with a rate of 3.3% 
(20/610) whilst, a few also ranked the same method in the last order with a rate of 
7.7% (47). A majority of samples rank the newspaper at the third level with a rate of 
24.6% (150/610), the fourth level at 17.9% (109/610) and sixth level of 19.7% 
(120/610). The second level represents 11.3% (69/610) and 15.6% (95/610) for the 
sixth level.  
- Face-to-Face Discussion: The figures show that face-to-face discussion has the 
highest rate at the fourth level of effectiveness with 20.2% (123/610) whilst a rate of 
9.7% (59/610) ranked as last effective method of encouragement. There is also a 
slight convergence between the third and sixth levels with 15.2% (93/610) and 15.7% 
(96/610) respectively. The respondents who rank this method as the first level of 
effectiveness represent 14.4% (88/610) followed by the second level of 11.5% 
(70/610) while, a rate of 13.3% (81/610) for fifth level of effectiveness. 
- Leaflets and Posters: as per the figures, the fifth level has the highest rate of 20.8% 
(127/610) for this method of encouragement while very few respondents ranked it for 
first and last levels of effectiveness with rates of 9.5% (58/610) and 10.3% (63/610) 
respectively. Also, the results show that there is a slight convergence between the 
second and fourth levels of effectiveness with rates of 17.5% (107/610) and 16.6% 
(101/610) respectively. The respondents who rank this method at the third level of 
effectiveness represent 12.1% (74/610) followed by 13.1% (80/610) for the sixth 
level. 
- Distribution of Water-Saving Devices: The figures show that this method of 
encouragement has a highest rate at the sixth level of effectiveness with a rate of 22% 
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(134/610) followed by 17.5% (107/610) for fifth level and 17.4% (106/610) for the 
first level. Also, the results show that there is a convergence between third, fourth and 
last levels with rates of 10.2% (62/610), 10.5% (64/610) and 10.7% (65/610) 
respectively. A rate of 11.8% (72/610) for the second level of effectiveness. 
- Community Events: the figures show that many of the respondents rank this method 
at the last level of effectiveness with a rate of 42.3% (258/610) while very few ranked 
it for first level with rate of 4.8% (29/610) followed by 6.7% (41/610) for the second 
level and 7.7% (47/610) for the fifth level. Also, the results show that there is a 
convergence between the third and fourth level with rates of 12.1% (74/610) and 
11.6% (71/610) respectively. The respondents who rank this method for sixth level 
represent 14.8% (90/610). 
Generally, the outcomes from the figure show that there is a common consensus that the TV 
campaign is the most effective method to adopt for encouragement followed by the radio 
campaign and newspaper. Face-to-face discussion came in at the fourth level followed by 
leaflets and posters. Distribution of water-saving devices and community events came in at 
last levels of effectiveness. 
 -Conservation Devices:  the figure shows that there are identical results to some extent 
between the respondents who know about water conservation devices (44%) and who do not 
know about conservation devices at all (46%). The rate of respondents who know about 
conservation devices are categorised into: “know and use” with a rate of 39% (238/610) and 
“know but do not use” with a rate of 15% (92/610).  
 
Figure 7.28. Know and Use of any Conservation Devices 
 
- Conservation Campaign: the results show in figure (7.29) that the respondents who 
encourage the use of water conservation awareness campaigns has the highest rate of 
94.9% (579/610) out of the total sample whilst the respondents who do not encourage 
them represent 5.1% (31/610) from the total sample. The second stage in a conservation 
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awareness campaign is the participation. A total of 33.3% (203/610) of the respondents are 
likely to participate, 52.5% (320/610) may participate while the remaining 14.3% (87/610) 
are unlikely to participate. Encouraging others to participate is another role the customer 
can play to increase the chance of financial sustainability. The majority of respondents 
(96.1%, 586/610) respond positively to encourage others to participate, while; only 3.9% 
(24/610) will not encourage others.      
 
Figure 7.29. Customer Participation in Conservation Campaign 
 
7.5. CUSTOMER EXPECTATIONS 
Customer expectations are the last section in the survey. It is designed to answer the third 
research enquiry of “What are the customer expectations that encourage the customer to 
pay in order to achieve financial‎ sustainability?”‎ The detailed discussion on customer 
expectation is reviewed in section 2.12. The customer expectation section is divided into 
three sub-sections: customer service, the billing system, and water service. Each of which has 
its enquiries that are constructed to answer the research question and meet the study objective 
accordingly. All the enquiries are answered on a five point scale of: strongly agree, agree, 
neither, disagree, and strongly disagree.  
7.5.1. Customer Service 
This section has seven enquires relevant to services that should be provided by the 
organisation and they are analysed in the figure below. 
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- Communication with the customer: the figure (7.30) shows poor results in the 
communication between the customer and the service provider. Only 0.7% (4/610) 
strongly agrees that the provider’s communication is very good, and 1.7% (14/610) 
said that they agree.  The majority of 76.4% (466/610) said that they disagree in 
which 38.4% (234/610) strongly disagree, and the remaining 38% (232/610) disagree. 
While 20.7% (126/610) said that they neither agree nor disagree.   
 
- Emergency call line sufficiency: Only 8.4% (51/610) strongly agreed that the call 
lines are sufficient for service needs, followed by 25.9% (158/610) agree. The total of 
them 34.3% (209/610) is just over a third of the respondents. A total of 9% (55/610) 
strongly disagree followed by 19.3% (118/610) indicated that they disagree while 
37.4% (228/610) neither agree nor disagree. 
 
- Provision of new service quickly: the figure (7.30) shows that respondents who 
strongly agree have a rate of 10.5% (64/610) and 25.2% (154/610) for respondents 
who agree. While respondents who strongly disagree represent 9.3% (57/610) and 
20.3% (124/610) for disagreeing respondents. Neither scale has the highest rate of 
respondents from the total with a rate of 34.6% (211/610). There is slight a 
convergence between the results of this item with the previous one in general.  
 
- Quick response to water meter problem: Only 10.3% (63/610) strongly agreed and 
16.9% (103/610) agreed, while 14.6% (89/610) strongly disagree and 30.8% 
(188/610) disagreed. A rate of 27.4% (167/610) represents respondents who neither 
agree nor disagree. Generally, the previous results of the item mentioned above show 
negative responses through subpar performance on the part of the service provider. 
 
- Rectifying water leakages quickly: Generally, the figures show slight improvement 
in positive responses - 16.4% (100/610) strongly agree and 34.8% (212/610) agree 
that they rectify leakages quickly. Only 5.7% (35/610) strongly disagree and 15.9% 
(97/610) disagree while, the neither rate is 27.2% (166/610). 
 
- Adequate notice given for emergencies: The figure (7.30) shows a rate of 12.1% 
(74/610) who strongly agree and 37.5% (229/610) agree. Respondents who strongly 
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disagree represent 4.9% (30/610) only and a 14.3% (87/610) disagree. Neither agree 
nor disagree has a rate of 31.1% (190/610). 
 
- Minimizing disruption time: Very few respondents strongly disagree, with a rate of 
5.2% (32/610) and a 12.3% (75/610) for respondents who disagree. Respondents who 
strongly agree has a rate of 15.7% (96/610) and 37.9% (231/610) for respondents who 
agree. The neither scale has a rate of 28.9% (176/610). The three items mentioned 
above shows a convergence to some extent.      
 
Figure 7.30. Customer Expectation (Customer Service) 
 
7.5.2. Billing System 
The billing system is the second section of Customer Expectation. It includes six enquiries: 
frequency of bill issuance, bill delivery system, paying points, method of paying bills, and the 
language and details included in the bill. These enquiries are proposed to encourage the 
customer to pay in order to achieve financial sustainability. The outcomes are presented in 
the figure below. 
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Figure 7.31. Customer Expectation (Billing System) 
 
- Increase the number of choices in bill frequency (e.g. every 2 months or 
quarterly): the figure (7.31) shows that 34.9% (213/610) disagree and 24.6% 
(150/610) strongly disagree to increase the number of choices in the frequency of bill 
issuance. On the other hand, there is a high convergence between respondents who 
strongly agree (12.1%) and agree (12.5%) to increase the bill frequency, while 15.9% 
(97/610) of respondents neither agree nor disagree. Generally, most respondents 
disagree to increasing the number of choices in bill frequency and would like to be 
billed on a monthly basis. 
 
- Increase the number of options for bill delivery:  the figures show that the majority 
of respondents support the diversity of the bill delivering system where 51.6% 
(315/610) strongly agree and 32.1% agree. While 3.1% (19/610) of respondents 
strongly disagree followed by 4.3% (26/610) who disagree; a figure of 8.9% (54/610) 
neither agree nor disagree. The outcomes show that there is a big variance between 
the agree and disagree scale. 
 
- Increase the number of paying points: the figured outcomes show that the majority 
of respondents agree to increase the number of paying points, in which 54.9% 
74 
315 
335 
366 
289 
194 
76 
196 
196 
174 
179 
165 
97 
54 
47 
45 
78 
91 
213 
26 
15 
8 
46 
128 
150 
19 
17 
17 
18 
32 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
Increase the Choice of Issuing Bills
Frequency (2 month, quarterly)
Increase the Choice of Bills Delivering
System (Email, Post)
Increase Number of Paying Points
Increase the Method of Paying Bills (Web,
Mobile Phone )
More Details are Needed in the Bill
More Clarification is Needed in the Bill
Language
Customer Expectation (Billing System) 
Strongly Agree Agree Neither Disagree Strongly Disagree
211 
 
(335/610) strongly agree and 32.1% (196/610) agree. Whilst very few respondents 
disagree - 2.5% (15/610) disagree followed by 2.8% (17/610) strongly disagree. The 
neither scale has a rate of 7.7% (47/610) only. Generally, the results of this item are 
similar to the previous one to some extent, especially in agreement scale as both of 
them have 32.1%. 
 
- Increase the number of bill payment methods:  figure (7.31) shows that 60% 
(366/610) strongly agree and 28.5% (174/610) agree to increase the number of bill 
payment methods. Only 1.3% (8/610) strongly disagree followed by 2.8% (17/610) 
disagree whilst 7.7% (47/610) neither agree nor disagree. The results show that there 
is a big discrepancy between the two groups of respondents (agree and disagree), 
whereas the majority of respondents support the increase in bill payment methods 
with a total rate of 88.5% while only 4.1% disagree. Also, the outcomes present the 
similarity of this item’s results with the previous two.  
 
- Further bill details are needed: the bill currently being issued is not detailed in 
terms of actual water cost. A detailed bill is expected to encourage the customer and 
enables him to be aware of the water cost and its value. The figure shows that the 
majority of respondents need more details, where 47.4% (289/610) strongly agree and 
29.3% (179/610) agree. Whilst 3% (18/610) strongly disagree followed by 7.5% 
(46/610) who disagree. The neither scale has a rate of 12.8% (78/610). The results 
show that the strongly disagree scale in this item is similar to some extent with 
previous items.     
 
- More‎ clarification‎ is‎ needed‎ in‎ the‎ bill’s‎ language: the results show that 31.8% 
(194/610) of respondents strongly agree that more clarification in the bill language is 
needed, and 27% (165/610) of them agree. While only 5.2% (32/610) of the 
respondents have no need for more clarification, followed by 21% (128/610) who 
disagree. Neither agree nor disagree has a rate of 14.9% (91/610).  
 
In general, the results show that the customers are not satisfied with the customer service 
provided in terms of the billing system.  
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7.5.3. Water Service 
Water service is the last section of Customer Expectation. It has three enquires relevant to 
water service: water quality, pipe pressure, and reliability of supply. These enquiries are 
represented by the figure below. 
 
Figure 7.32. Customer Expectation (Water Service) 
 
- Improvement of water quality: the figure (7.32) shows that the majority of 
respondents support the improvement of water quality, whereas 60.3% (368/610) 
strongly agree and 26.7% (163/610) agree. Whilst, very few respondents are happy 
with water quality - 1.6% (10/610) strongly disagree followed by 3.6% (22/610) who 
disagree. Respondents who neither agree nor disagree represent 7.7% (47/610).   
 
- Enough pipe pressure: the figure (7.32) shows that the total rate of respondents who 
are satisfied with pipe pressure is 64.1% (391/610) in which 35.2% (215/610) strongly 
agree and 28.9% (176/610) agree.  Whilst, those who are not satisfied represent 4.8% 
(29/610) strongly disagree followed by 10% (61/610) who disagree. The remaining 
21.1% (129/610) neither agree nor disagree. 
 
- Water supply reliability:  the outcomes show that just over half (58.3%) of the 
respondents said that the water supply is reliable, where 29.8% (182/610) strongly 
agree and 28.5% (174/610) agree. Whilst 3.4% (21/610) strongly disagree followed 
by 14.3% (87/610) who disagree. The remaining 23.9% (146/610) neither agree nor 
disagree.  
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7.6. CROSS TABULATION AND CHI-SQUARE TESTS OF INDEPENDENCE 
Cross tabulation (or a frequency distribution) is an appropriate technique to address research 
questions involving relationships among multiple less-than intervals variables (Zikmund et 
al., 2011). Chi-square allows the researcher to determine the significant relationship between 
two variables in the population (Bryman & Bell, 2011). Chi-square tests provide a significant 
probability (p) for the association between the variables as follows. 
The normal choices of significant levels are as follows: 
95% level          = p<0.05 
99% level          = p<0.01 
99.9% level       = p<0.001 
The value of p is significant to identify the strength of the relation between the variables. If 
calculated p is bigger than the determined significance level of 0.05, then no relation can be 
confirmed, and therefore the variables are statistically independent. Conversely, if calculated 
p is less than the significant level of 0.05, then the measured variables are related and should 
be justified accordingly.   
7.6.1. Test of Association between Demographic Variables and Complaint 
Management 
This section identifies the existence of relations between the demographic variables and 
respondent participation in financial sustainability. The hypothesis of this study stated that 
there is a role that could be played by water service customers to improve the financial 
sustainability in the sector. This hypothesis is confirmed through the rate of participation 
mentioned in section 7.4.1; 91% of respondents are willing to participate.  
- Gender versus Customer Awareness of Call Center 
  H0: There is no relationship between gender and customer awareness of the Call Center. 
  H1: There is a relationship between gender and customer awareness of the Call Center. 
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Table 7-5.Cross Tabulation of Gender and Customer Awareness of Call Center 
 
Are you aware that there is a call center 
available 24 hours a day to receive customer 
calls for any enquiries or complaints? 
Total Yes No 
Gender Male Count 265 176 441 
Expected Count 257.4 183.6 441.0 
Female Count 91 78 169 
Expected Count 98.6 70.4 169.0 
Total Count 356 254 610 
Expected Count 356.0 254.0 610.0 
 
Table 7-6. Chi-Square Tests of Independence for gender and customer awareness of Call 
Center 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 1.961
a
 1 .161   
Continuity Correction
b
 1.712 1 .191   
Likelihood Ratio 1.950 1 .163   
Fisher's Exact Test    .169 .096 
Linear-by-Linear 
Association 
1.957 1 .162 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 70.37. 
b. Computed only for a 2x2 table 
 
The results presented in the first table (7-5) show that the rate of males who are aware of the 
call center is 60.1% (265/441) from the total percentage of male samples, while it represents 
74.4% (265/356) from the total number of participants (male & female) who are aware of the 
call center. The rate of female participants who are aware of the call center represents 53.8% 
(91/169) from the total percentage of female samples, while it represents 25.6% (91/356) 
only from the total participants of (male & female) who are aware of the call center. 
 
The chi square results presented in table (7-6) show that the significant value is > than 0.05, 
therefore there is no relation between gender and customer awareness of the call center. This 
means that there is 0.00% chance that H1 will occur among the gender. Moreover, this could 
be supported by the rate of female awareness mentioned in the previous table at 25.6%.  
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- Age Group versus Customer Awareness of Call Center 
   H0: There is no relationship between age and customer Awareness of the Call Center. 
  H1: There is a relationship between age and customer Awareness of the Call Center. 
Table 7-7. Cross Tabulation of Age group versus Customer Awareness of Call Center 
 
Are you aware that there is a call center available 24 hours a day to 
receive customer calls for any enquiries or complaints? 
Total Yes No 
Age group 18-24 14 18 32 
25-34 127 135 262 
35-44 146 74 220 
45-54 46 24 70 
55-64 23 3 26 
Total 356 254 610 
 
Table 7-8. Chi-Square Tests of Age Group & Customer Awareness of Call Center 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 30.401
a
 4 .000 
Likelihood Ratio 32.093 4 .000 
Linear-by-Linear 
Association 
26.039 1 .000 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 10.83. 
 
The first table (7-7) presents categories of age groups across awareness of the call center. The 
results show the following: 
- 18-24: the rate of participants who are aware of the call center in this category is 
43.75% (14/32) from the total of samples in this category while it is 3.9% (14/356) 
only from the total aware samples. The rate of participants who are not aware 
represents 56.25% (18/32) in this category and 7.1% (18/254) from the total.  
 
- 25-34: this category records that 48.5% (127/262) are aware of the call center and 
35.7% (127/356) from the total of all aware categories. The rate of customers who are 
not aware is 51.5% (135/262) in the same category and 37.9% (135/254) of all 
categories. 
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- 35-44: almost a majority of participants in this category are aware of the call center 
66.4% (146/220) and 41% (146/356) of all categories. The samples who are not 
33.6% (74/220) of the same category and 20.8% (74/254) of all age group categories.  
 
- 45-54: there is a slight convergence between this category and the previous one in its 
rates, as 65.7% (46/70) are aware and 34.3% (24/70) are not aware. While the same 
category rated 12.9% (46/356) of all aware categories, and 9% (24/254) are not. 
 
- 55-64: the vast majorities of participants in this category are aware of the call center - 
88.5% (23/26) and 11.5% (3/26) are not. With regards to the total sample, this 
category represents 6.5% (23/356) of all aware categories and 1.2% (3/254) of not 
aware categories.    
 
The value of Pearson chi-square that is presented in table (7-8) shows that there is a 
significant relationship between the age group and customer awareness of the call center. The 
p value of 0.00 < 0.05 and therefore there is chance of H1 occurrence and this also could be 
confirmed from the figures mentioned in table (7-7).  
- Educational level versus customer awareness of Call Center 
H0: There is no relationship between Education Level and Customer Awareness of 
the Call Center. 
H1: There is a relationship between Education Level and Customer Awareness of the 
Call Center. 
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Table 7-9. Count Table of Education Level and Customer Awareness of Call Center 
 
Are you aware that there is a call center available 24 hours 
a day to receive customer calls for any enquiries or 
complaints? 
Total Yes No 
Education Level Primary 7 3 10 
Secondary 39 19 58 
Diploma 66 42 108 
Degree 191 162 353 
Master & 
Above 
53 28 81 
Total 356 254 610 
 
 
Table 7-10. Chi-Square Tests of Education Level and Customer Awareness of Call Center 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 7.070
a
 4 .132 
Likelihood Ratio 7.156 4 .128 
Linear-by-Linear Association 1.083 1 .298 
N of Valid Cases 610   
a. 1 cells (10.0%) have expected count less than 5. The minimum expected count is 4.16. 
 
Among the education levels results presented in table (7-9), the following findings are:  
- Primary: this level of education has the lowest participation, a total of 10 in which 
70% (7/10) are aware and 30% (3/10) are not. With respect to all categories, it 
represents 2% (7/356) of aware categories and 1.2% (3/254) of not aware. 
- Secondary: the secondary level has a rate of 9.5% (58/610) of the total sample in 
which 67.2% (39/58) are aware and 32.8% (19/58) are not. While it rates 11% 
(39/356) from the total aware participants and 7.5% (19/254) of not aware. 
- Diploma: this category shows 61% (66/108) who are aware of the call center and 39% 
(42/108) who are not aware. Compared with all categories, the aware participants rate 
18.5% (66/356) and 16.5% (42/254) are not. 
- Degree: this level of education has the largest share of participation of 58% (353/610) 
in which 54% (191/ 353) are aware and 46% (162/353) are not. Whilst it records 
53.7% (191/356) from the total aware customers in all categories and 64% (162/254) 
are not.  
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- Master & above: this category rates 65% (53/81) who are aware of the call center and 
35% (28/81) are not. While it represents 19% (53/356) from the total aware 
participants in all categories and 11% (28/254) are not. 
 
With respect to the chi-square test, the results presented in table (7-10) shows that there is no 
relationship between the educational level and customer awareness of call center, as the p 
value of 0.132 > 0.05. Therefore, the H1 is rejected and H0 is accepted. Moreover, 
frequency figures mentioned in table (7-9) also confirm the results. 
- Profession versus Customer Awareness of Call Center 
H0: There is no relationship between Profession and Customer Awareness of the 
Call Center. 
H1: There is a relationship between Profession and Customer Awareness of the Call 
Center. 
Table 7-11. Count Table of Profession * Customer Awareness of Call Center 
 
Are you aware that there is a call center 
available 24 hours a day to receive customer 
calls for any enquiries or complaints? 
Total Yes No 
            
Profess
ion 
                    No profession/Retirement 21 5 26 
                      Government Sector 233 184 417 
                       Military Sector 17 13 30 
                        Private Sector 51 41 92 
                          Own Business 34 11 45 
                  Total 356 254 610 
 
Table 7-12. Chi-Square Tests of Profession * Customer Awareness of Call Center 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 12.267
a
 4 .015 
Likelihood Ratio 13.176 4 .010 
Linear-by-Linear Association .825 1 .364 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 10.83. 
 
The profession count table (7-11) shows the following results: 
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- No profession/retirement: this category has the lowest sample share of 4.3% (26/610) 
in which 81% (21/26) are aware of the call center and 19% (5/26) are not. With 
respect to all categories, it records 6% (21/356) from the total aware participants in all 
categories and 2% (5/254) are not. 
- Government Sector: this category is the vast majority of the sample 68% (417/610). 
The presented figures in table (7-11) show that the majority of this category is aware 
of the call center with a rate of 56% (233/417) while the rest are not with rate of 44% 
(184/417). Compared to other categories, it also has the highest rate of share - 65% 
(233/356) and 72% (184/254) for both aware and not aware respectively. 
- Military Sector: is one of the lowest categories of 5% (30/610) in which 57% (17/30) 
of them are aware and 43% (13/30) are not. Compared with other categories, it almost 
has the same rate of 5% (17/356), (13/254) for both aware and not aware. 
- Private Sector: over the total sample, this category has a rate of 15% (92/610). A total 
of 55% (51/92) is aware and 45% (41/92) are not; it also has 14% (51/356) of overall 
aware categories and 16% (41/254) of not aware categories.  
- Own Business: the own business category has a rate of 7% (45/610) in which 76% 
(34/45) are aware and 24% (11/45) are not.  Compared with other categories, it has 
almost 10% (34/356) and 4% (11/254) for aware and not aware respectively.    
The cross tabulation results presented in table (7-12) show that the relationship is significant, 
with a p value of 0.015. Therefore, the type of profession is statistically significant in terms 
of customer awareness of the call center. By the means, there is 0.00% chance that the H0 
will occur and thus it is rejected and the alternative (H1) is accepted.   
- Water account ownership versus customer awareness of Call Center 
H0: There is no relationship between Water Account Ownership and Customer 
Awareness of the Call Center. 
H1: There is a relationship between Water Account Ownership and Customer 
Awareness of the Call Center 
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Table 7-13. Water Account Ownership versus Customer awareness about the Call Center 
 
Are you aware that there is a call center available 24 
hours a day to receive customer calls for any enquiries or 
complaints? 
Total Yes No 
Are you the water account 
holder? 
Yes 242 145 387 
No 114 109 223 
Total 356 254 610 
 
Table 7-14. Chi-Square Tests of Water Account Ownership versus Customer awareness of 
Call Center 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 7.581
a
 1 .006   
Continuity Correction
b
 7.119 1 .008   
Likelihood Ratio 7.550 1 .006   
Fisher's Exact Test    .006 .004 
Linear-by-Linear Association 7.569 1 .006   
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 92.86. 
b. Computed only for a 2x2 table 
 
The results presented in count table (7-13) show that 63% (387/610) are the meter account 
holder in which 62.5% (242/387) are aware of the call center and 37.5% (145/387) are not 
aware. On the other hand, the rate of participants who are not the owner of the water meter 
account and aware of the call center is 51% (114/223) while the rate of participants who are 
not the water meter account holder and not aware of the call center is 49% (109/223). 
As mentioned previously in above sections, the rate of participants who are aware of the call 
center is 58% (356/610) in which 68% (242/356) are the water account holder and 32% 
(114/356) are not.  On the other hand, the rate of participants who are not aware is 42% 
(254/610) in which 57% (145/254) are the water meter account holder and 43% (109/254) are 
not. 
Cross tabulation results presented in table (7-14) shows that the Chi-square value of 7.581 
with one degree of freedom is significant. In other words, P value of 0.006 < 0.05 and 
therefore there is a chance of H1 occurrence and rejection of H0. There is a relationship 
between the ownership of the water meter account and customer awareness of the call center.     
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- Frequency of Water Bill versus Customer Awareness of Call Center 
H0: There is no relationship between Frequency of Water Bill and Customer 
Awareness of the Call Center. 
H1: There is a relationship between Frequency of Water Bill and Customer 
Awareness of the Call Center. 
Table 7-15. Frequency of Water Bill versus Customer Awareness of Call Center 
 
Are you aware that there is a call center 
available 24 hours a day to receive customer 
calls for any enquiries or complaints? 
Total Yes No 
How frequently do you get 
the water bill? 
Monthly 280 172 452 
Every two Month 15 15 30 
Quarterly 13 19 32 
Irregular 24 27 51 
Not Delivered 24 21 45 
Total 356 254 610 
 
Table 7-16. Chi-Square Tests of Frequency of Water Bill versus Customer Awareness about 
Call Center 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 10.546
a
 4 .032 
Likelihood Ratio 10.429 4 .034 
Linear-by-Linear Association 6.396 1 .011 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.49. 
 
The results presented in table (7-15) show the frequencies of water bill issuance categorised 
into five levels as follows: 
- Monthly: it has the highest rate 74% (452/610), where 62% (280/452) are aware of 
the call center and 38% (172/452) are not. Comparing with other levels, this category 
also has the highest rate of 79% (280/356) and 68% (172/254) for both aware and not 
aware respectively. 
- Every two months: the results of this category are identical for both aware and not 
aware with a rate of 50% (15/30). On the other hand, it has the rate of 4% (15/356) of 
aware participants of overall categories and 6% (15/254) of not aware. 
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- Quarterly: 41% (13/32) of this category are aware of the call center while 59% 
(19/32) are not. Comparing with other categories, about 4% (13/356) are aware and 
about 7% (19/254) are not. 
- Irregular: this category shows 47% (24/51) are aware and 53% (27/51) are not. With 
respect to other category levels, it has about 7% (24/365) and 11% (27/254) of aware 
and not aware respectively. 
- Not Delivered: not delivered water bills rate just over half (53%, (24/45)) for aware 
customers and 47% (21/45) are not. Comparing with other categories, it records 7% 
(24/356) and 8% (21/254) for aware and not aware respectively.  
Chi square tests presented in table (7-16) show that with a value of 10.546 and four degrees 
of freedom is significant. Therefore, there is a chance of H1 occurrence. In other words, there 
is a relationship between water bill frequency and customer awareness of the call center.      
7.6.2. Test of Association between Demographic Variables and Customer 
Participation 
After the confirmation of the customer role in improving financial sustainability in the water 
sector, this section focuses on the demographic variables that may have an association with 
customer participation to improve this sustainability and which one of these variables has 
more effect. 
7.6.2.1. Gender by Participation in Financial Sustainability 
Table (7-17) shows that the rate of participation from both males and females is 91%, in 
which 76% are male and 24% is female. While the rate of non-participants is 9%, in which 
31% are male and 69% is female. 
H0: There is no relationship between Gender and Customer Participation. 
H1: There is a relationship between Gender and Customer Participation. 
Table 7-17. Gender by Participation in Financial Sustainability 
 
Would you like to play a role to improve financial 
sustainability in the water sector? 
Total Yes No 
Gender Male 424 17 441 
Female 131 38 169 
Total 555 55 610 
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Table 7-18. Chi-Square Tests of Gender by Participation in Financial Sustainability 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 51.694
a
 1 .000   
Continuity Correction
b
 49.448 1 .000   
Likelihood Ratio 45.377 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 
51.609 1 .000 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 15.24. 
b. Computed only for a 2x2 table 
 
The presented results in count table (7-17) show that the rate of positive participation is 91% 
(555/610), where the majority of them are male with a rate of 76% (424/555) and 24% 
(131/555) for female. Also, the results present that males have the vast majority of the share 
with rate of 72% (441/610) in which 96% (424/441) are willing to play a role and only 4% 
(17/441) are not. Whilst the female rates 28% (169/610), in which 76% (131/169) are willing 
to play a role and only 24% (38/169) are not   
The cross tabulation results of chi-square show a value of 51.694 and one degree of freedom 
which is highly significant and therefore there is 100% of H1 occurrence. Meanwhile, it leads 
to the rejection of H0 and acceptance of the alternative. To conclude, there is a significant 
relationship between gender and participation in financial sustainability.  
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7.6.2.2. Age Group by Participation in Financial Sustainability 
H0: There is no relationship between Age Group and Customer Participation. 
H1: There is a relationship between Age Group and Customer Participation. 
Table 7-19. Cross Tabulation of Age Group by Participation in Financial Sustainability 
 
Would you like to play a role to improve financial sustainability in 
the water sector? 
Total Yes No 
Age group 18-24 28 4 32 
25-34 236 26 262 
35-44 200 20 220 
45-54 65 5 70 
55-64 26 0 26 
Total 555 55 610 
 
Table 7-20. Chi-Square of Age Group by Participation in Financial Sustainability 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 3.614
a
 4 .461 
Likelihood Ratio 5.918 4 .205 
Linear-by-Linear 
Association 
2.762 1 .097 
N of Valid Cases 610   
a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 2.34. 
 
The first table (7-19) presents categories of age groups across the customer participation in 
financial sustainability. Generally, the majority of samples over all age groups would like to 
play a role in increasing the chance of financial sustainability. Detailed results are as follows: 
- 18-24: the rate of participants in the first age group who would like to play a role in 
financial sustainability is 87.5% (28/32) from the total samples in this category while 
it is only 12.5% (4/32) who do not. Also, it shows 5% (28/555) from the total of the 
participants who would like to play a role and 7% (4/55) who would not like to. 
 
- 25-34: this category records the highest rate over the total sample of 43% (262/610) in 
which 90% (236/262) would like to play a role and 10% (26/262) who would not. 
Conversely, the rate of positive response is 42.5% (236/555) and 47% (26/55) for 
negative response.  
225 
 
- 35-44: this category comes after the previous one in its share with a rate of 36% 
(220/610) where 91% (200/220) would like to play a role and 9% (20/220) would not. 
On the other hand, almost the same rate is recorded for both participants who would 
like to play a role and those who would not - 36% (200/555) and (20/55) respectively.   
 
- 45-54: a rate of 11.5% (70/610) is recorded for this category in which 93% (65/70) 
reply positively and 7% (5/70) reply negatively. Also, the positive reply rates of 
11.7% (65/555) over all categories and 9% (5/55) negatively. 
 
- 55-64: this category records the lowest rate over the samples 4% (26/610) and all of 
them would like to play a role 100% (26/26) while it rates 4.7% (26/555) over the 
positive categories.     
 
According to cross tabulation results (table 7-20), the Pearson chi-square with value 
3.614 and four degrees of freedom is not significant and therefore, there is zero 
chance of H1 occurrence. In other words, the outcomes show that there is no relation 
between the age group and the role played by the customer to increase the chance of 
financial sustainability.   
7.6.2.3. Education Level by Participation in Financial Sustainability 
H0: There is no relationship between Education Leveland Customer Participation. 
H1: There is a relationship between Education Leveland Customer Participation. 
Table 7-21. Cross Tabulation of Education Level by Participation in Financial Sustainability 
 
Would you like to play a role to improve financial 
sustainability in the water sector? 
Total Yes No 
Education Level Primary 10 0 10 
Secondary 55 3 58 
Diploma 99 9 108 
Degree 314 39 353 
Master & Above 77 4 81 
Total 555 55 610 
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Table 7-22. Chi-Square of Education Level by Participation in Financial Sustainability 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 5.516
a
 4 .238 
Likelihood Ratio 6.775 4 .148 
Linear-by-Linear 
Association 
.557 1 .455 
N of Valid Cases 610   
a. 1 cells (10.0%) have expected count less than 5. The minimum expected count is .90. 
 
Among the education levels results presented in table (7-21), the following findings are:  
- Primary: this level of education has the lowest participation – a total 10 counts out of 
610 with rate of 1.6% and all of them would like to play a role to increase the chance 
of financial sustainability. With respect to other levels, it counts 10 out of 555 with 
rate of 1.8%.    
 
- Secondary: the second lowest participant level over the whole sample with counts of 
58 out of 610 and a rate of 9.5%, in which the secondary level has a rate of 9.5% 
(58/610) of the total sample, in which 55 out of 58 would like to play a role and 3 out 
of 58 would not. Over other levels, it counts 55 out of 555 with rate of 10% who 
would like to play a role and 3 counts out of 55 who would not. 
 
- Diploma: this category records 17.7% (108/610) in which 92% (99/108) would like to 
play a role and 8% (9/108) would not. When compared to other levels, 99 out of 555 
with rate of 17.8% would like to play a role, and 9 out of 55 with a rate of 16.4% 
would not.  
 
- Degree: this level of education has the highest rate of participation at 58% (353/610) 
in which 89% (314/ 353) would like to play a role and 11% (39/353) would not. 
Whilst it records 56.6% (314/555) from the total samples who would like to play a 
role and 71% (39/555) would not. 
 
- Master & above: this category records 81 out of 610 with rate of 13.3%, where 77 out 
of 81 would like to play a role and 4 out of 81 would not. Also, it counts 77 out of 555 
with rate of 14% who would like to play a role and 4 out of 55 with rate of 7% would 
not. 
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With respect to the chi-square test, the results presented in table (7-22) shows that there is no 
relationship between education level and the role customers play in  increasing the chance of 
financial sustainability as the p value of 0.238 > 0.05. Therefore, the H1 is rejected and H0 is 
accepted.  
7.6.2.4. Profession by Participation in Financial Sustainability 
H0: There is no relationship between Profession and Customer Participation. 
H1: There is a relationship between Profession and Customer Participation. 
Table 7-23. Cross Tabulation of Profession by Participation in Financial Sustainability 
 
Would you like to play a role to improve financial 
sustainability in the water sector? 
Total Yes No 
Profession No profession/Retirement 24 2 26 
Government Sector 370 47 417 
Military Sector 29 1 30 
Private Sector 89 3 92 
Own Business 43 2 45 
Total 555 55 610 
 
 
Table 7-24. Chi-Square of Profession by Participation in Financial Sustainability 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 8.682
a
 4 .070 
Likelihood Ratio 10.196 4 .037 
Linear-by-Linear 
Association 
6.075 1 .014 
N of Valid Cases 610   
a. 3 cells (30.0%) have expected count less than 5. The minimum expected count is 2.34. 
 
According to results presented in profession count table (7-23), the findings are as follows: 
- No profession/retirement: this category has the lowest sample share of 4.3% (26/610) 
in which 92.3% (24/26) would like to play a role and 7.7% (2/26) would not. With 
respect to other categories, it records 4.3% (24/555) from the total sample who would 
like to play a role and 3.6% (2/55) would not. 
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- Government Sector: participants who have government employment number 68% 
(417/610) in which 370 out of 417 would like to play a role and 47 out of 417 would 
not. Compared to other categories, it also has the highest rate of share; 66.7% 
(370/555) and 85% (47/55) for both would like to play a role and would not like to, 
respectively. 
 
- Military Sector: the second lowest categories of 5% (30/610) in which 97% (29/30) of 
them would like to play a role and 3% (1/30) would not. Compared to other 
categories, it has a rate of 5% (29/555) who would like to play a role, and 1.8% (1/55) 
would not.  
 
- Private Sector: over the total sample, this category has a rate of 15% (92/610). This 
data shows that 97% (89/92) would like to play a role and 3% (3/92) would not. Also, 
it has 16% (89/555) of samples who would like to play a role and 5.5% (3/55) of 
samples who would not.  
 
- Own Business: the own business category records a rate of 7% (45/610) in which 96% 
(43/45) would like to play a role and 4% (2/45) would not.  Compared with other 
categories, it almost has 8% (43/555) would like to and 3.6% (2/55) would not. 
 
The cross tabulation results presented in table (7-24) show that the p value of 0.07 is just 
above the 0.05 and therefore, there is no significant relation. Thus there is a 0.00% chance 
that the H1 will occur, and thus it is rejected and the alternative (H0) is accepted. In other 
words, there is no relation between the type of profession and the role of the customer to 
increase the chance of financial sustainability in the water sector. 
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7.6.2.5. Water Account Holder by Participation in Financial Sustainability 
H0: There is no relationship between Water Account Holder and Customer Participation. 
H1: There is a relationship between Water Account Holderand Customer Participation. 
Table 7-25. Cross Tabulation of Water Account Holder by Participation in Financial Sustainability 
 
Would you like to play a role to improve financial 
sustainability in the water sector? 
Total Yes No 
Are you the water account 
holder? 
Yes 366 21 387 
No 189 34 223 
Total 555 55 610 
 
Table 7-26. Chi-Square of Water Account Holder by Participation in Financial Sustainability 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 16.632
a
 1 .000   
Continuity Correction
b
 15.456 1 .000   
Likelihood Ratio 15.910 1 .000   
Fisher's Exact Test    .000 .000 
Linear-by-Linear 
Association 
16.604 1 .000 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 20.11. 
b. Computed only for a 2x2 table 
 
The results presented in count table (7-25) show that 63% (387/610) are the meter account 
holder in which 95% (366/387) would like to play a role and 5% (21/387) would not. On the 
other hand, the rate of participants who are not the account holder is 37% (223/610) where 
85% (189/223) would like to play a role while the rate of participants who would not is 15% 
(34/223). 
Also, the table shows that the total number who would like to play a role is 555, in which 366 
are water meter account holders and 189 are not. On the other hand, the number of samples 
who would not like to play a role is 55 out of 610, in which 21 are water meter account 
holders and 34 are not.  
Cross tabulation results presented in table (7-26) shows that the Chi-square value of 7.581 
and one degree of freedom is highly significant. In other words, P value of 0.00 < 0.05 and 
therefore there is a chance of H1 occurrence and rejection of H0. Thus, the p value shows that 
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there is a relationship between the ownership of the water meter account and the role of the 
customer to increase the chance of financial sustainability in the water sector.     
7.6.2.6. Frequency of Water Bill by Customer Role 
H0: There is no relationship between Frequency of Water Bill and Customer Participation. 
H1: There is a relationship between Frequency of Water Billand Customer Participation. 
Table 7-27. Cross Tabulation of Frequency of Water Bill by Customer Role 
 
Would you like to play a role to improve 
financial sustainability in the water sector? 
Total Yes No 
How frequently do you get 
the water bill? 
Monthly 415 37 452 
Every two 
Months 
26 4 30 
Quarterly 27 5 32 
Irregular 45 6 51 
Not Delivered 42 3 45 
Total 555 55 610 
 
Table 7-28. Chi-Square Tests of Frequency of Water Bill by Customer Role 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 3.538
a
 4 .472 
Likelihood Ratio 3.182 4 .528 
Linear-by-Linear 
Association 
.355 1 .552 
N of Valid Cases 610   
a. 4 cells (40.0%) have expected count less than 5. The minimum expected count is 2.70. 
 
The results presented in table (7-27) show the frequencies of water bill issuance categorised 
into five levels as follows: 
- Monthly: as mentioned in section 7.4.5 the monthly bill delivery has the highest rate 
of 74% (452/610), where 92% (415/452) would like to play a role and 8% (37/452) 
would not. Comparing with other levels, this category also has the highest rate of 75% 
(515/555) and 67% (77/55) for both participants; who would like to play a role and 
who would not respectively. 
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- Every two months: this level has a count of 30 out of 610 in which 26 out of 30 would 
like to play a role and only 4 out of 30 would not. On the other hand, it counts 27 out 
of 555 who would like to play a role and 4 out of 55 who would not. 
 
- Quarterly: the outcomes show that there is a sharp convergence between this level and 
the previous one in both samples. Respondents who would like to play a role and 
those who would not count 27/32 and 5/32 respectively. Comparing with other levels, 
about 5% (27/555) would like to play a role and about 9% (5/55) would not. 
 
- Irregular: this level records that 88% (45/51) would like to play a role and 12% (6/51) 
would not. With respect to other delivery levels, it has about 8% (45/555) of who 
would like to play a role and 11% (6/55) who would not.  
 
- Not delivered: not delivered water bills rates 93% (42/45), for customers who would 
like to play a role and 7% (3/45) who would not. Comparing with other categories, it 
records 7.6% (42/555) for customers who would like to play a role and 5% (3/55) who 
would not.  
 
Chi square tests presented in table (7-28) show that values of 3.538 and four degrees of 
freedom is not significant, and therefore there is 0.00 chance of H1 occurrence. In other 
words, there is no relationship between the water bill frequency and the customer role to 
increase the chance of financial sustainability in the water sector.      
7.6.3. Test of Association between Customer Awareness of the Call Center 
and His Participation 
H0: There is no relationship between Customer Awareness of the Call Center and his 
Participation. 
H1: There is a relationship between Customer Awareness of the Call Center and his 
Participation. 
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Table 7-29. Cross Tabulation of Customer Awareness of the Call Center and his Participation 
 
Would you like to play a role to improve 
financial sustainability in the water sector? 
Total Yes No 
Are you aware that there is 
a call center available 24 
hours a day to receive 
customer calls for any 
enquiries or complaints? 
Yes 333 23 356 
No 222 32 254 
Total 555 55 610 
 
Table 7-30. Chi-Square of Customer Awareness of the Call Center and his Participation 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 6.807
a
 1 .009   
Continuity Correction
b
 6.080 1 .014   
Likelihood Ratio 6.694 1 .010   
Fisher's Exact Test    .010 .007 
Linear-by-Linear 
Association 
6.796 1 .009 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 22.90. 
b. Computed only for a 2x2 table 
 
This section tests the relationship between customer awareness of the call center and his 
participation in financial sustainability. The above count table (7-29) shows that the rate of 
participants who would like to play a role and are aware of the call center is 93.5% (333/356) 
and 60% (333/555) from the total sample would like to play a role, while the rate of 
customers who aware of the call center and would not like to play a role is 6.5% (23/356) and 
42% (23/55) would not like to.  
On the other hand, the participants who would like to play a role and are not aware of the call 
center records 87% (222/254) and 40% (222/555) over the total sample who would like to 
play a role while the rate of participants who would not like to play the role and are not aware 
of the call center is 13% (32/254) and 58% (32/55) who are not aware and would not like to 
play a role. 
The figures mentioned in chi-square tests table (7-30) indicate that the P value 0.01 is < 0.05 
and therefore there is a significant relationship. This means that there is chance of H1 
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occurrence and thus the acceptance of H1 and rejection of H0. In other words, there is a 
significant relationship between customer awareness of the call center and his participation in 
financial sustainability in the water sector.   
7.6.4. WATER CONSERVATION 
Water conservation is the second area in which the customer could participate to increase the 
chance of financial sustainability through less consumption and more efficient uses. This 
section examines the relationship between the demographic variables and participant’s 
consumption.  
7.6.4.1. Gender versus Improvement of Water Efficiency 
H0: There is no relationship between participant Gender and Improvement of Water 
Efficiency. 
H1: There is a relationship between participant Gender and Improvement of Water Efficiency 
Table 7-31.Cross Tabulation of Gender versus Improvement of Water Efficiency 
 
Do you think you can improve your water efficiency/conservation? 
Total Yes No 
Gender Male 375 66 441 
Female 147 22 169 
Total 522 88 610 
 
Table 7-32. Chi-Square of Gender versus Improvement of Water Efficiency 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square .376
a
 1 .540   
Continuity Correction
b
 .234 1 .628   
Likelihood Ratio .382 1 .536   
Fisher's Exact Test    .607 .318 
Linear-by-Linear 
Association 
.375 1 .540 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 24.38. 
b. Computed only for a 2x2 table 
 
The count table (7-31) shows that in the male category 375 out of 441 respond positively 
while it counts 375 out of 522 total positive respondents. The negative respondents from the 
same category count 66 out of 441 and 66 out of 88 from the total negative respondents. On 
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the other hand, the female category counts 147 out of 169 who respond positively and 147 
out of 522 of total positive respondents. Also, it counts 22 out of 169 female participants and 
22 out of 88 from both categories.  
The results presented in the second table (7-32) show that with the chi-square with value of 
0.376, one degree of freedom and P value of 0.607 which is > than 0.05, the relation is not 
significant. This result leads to reject H1 and accept the alternative. Therefore, there is no 
relationship between the gender and improvement of customer water efficiency. 
7.6.4.2. Age Group versus Improvement of Water Efficiency 
H0: There is no relationship between participant Age groupand Improvement of Water 
Efficiency. 
H1: There is a relationship between participant Age groupand Improvement of Water 
Efficiency 
Table 7-33. Cross Tabulation of Age group versus Improvement of water efficiency 
 
Do you think you can improve your water efficiency/conservation? 
Total Yes No 
Age group 18-24 26 6 32 
25-34 222 40 262 
35-44 199 21 220 
45-54 57 13 70 
55-64 18 8 26 
Total 522 88 610 
 
Table 7-34. Chi-Square Tests ofAge group versus Improvement of water efficiency 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 11.480
a
 4 .022 
Likelihood Ratio 10.725 4 .030 
Linear-by-Linear 
Association 
.674 1 .412 
N of Valid Cases 610   
a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 3.75. 
 
The count table (7-33) shows that 522 counts out of 610 do think they can improve their 
water efficiency, in which 26 participants are in the 18-24 age group, 222 participants are in 
the 25-34 age group, 199 participants are in the 35-44 age group, 57 participants are in the 
45-54 age group and 18 participants are in the last age group of 55-64. On the other hand, the 
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participants who do not think they can improve their water efficiency number only 88, where 
only 6 participants are in the youngest age group of 18-24, 40 participants are in the second 
age group of 25-34, 21 participants are in the third age group of 35-44, 13 participants in the 
fourth age group of 45-54 and the last age group has only 8 participants.  
With regards to the chi-square test, with a 11.480 value and four degrees of freedom the P 
value is 0.022 which is < 0.05. Therefore, the relationship is significant and there is a chance 
of H1 occurrence and rejection of H0. In other words, the significant value shows that there is 
a link between the age group and the improvement of water efficiency.    
7.6.4.3. Education Level versus Improvement of Water Efficiency 
H0: There is no relationship between participant Education leveland Improvement of Water 
Efficiency. 
H1: There is a relationship between participant Education level and Improvement of Water 
Efficiency 
Table 7-35. Cross Tabulation of Education Level versus Improvement of water efficiency 
 
Do you think you can improve your water 
efficiency/conservation? 
Total Yes No 
Education 
Level 
Primary 9 1 10 
Secondary 49 9 58 
Diploma 91 17 108 
Degree 308 45 353 
Master & Above 65 16 81 
Total 522 88 610 
 
Table 7-36. Chi-Square of Education Level versus Improvement of water efficiency 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 3.033
a
 4 .552 
Likelihood Ratio 2.911 4 .573 
Linear-by-Linear 
Association 
.153 1 .696 
N of Valid Cases 610   
a. 1 cells (10.0%) have expected count less than 5. The minimum expected count is 1.44. 
 
The above count table (7-35) shows that participants who do think they can improve their 
water efficiency number 522 out of 610, in which 9 of them are from the first education level, 
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49 participants are from the secondary education level, 91 participants are diploma level, 308 
participants are from the degree level and 65 participants are from the last level of master and 
above. Conversely, the participants who do not think they can improve their efficiency 
number 88 out of 610, in which most of them are from the degree level, followed by diploma 
and then master and above with 17 & 16 respectively. The first two levels primary and 
secondary count 1 & 9 respectively.  
The chi-square tests mentioned in the table (7-36) show that with a 3.033 value and four 
degrees of freedom the P value is 0.552 which is > than 0.05 and therefore the relationship is 
not significant. Thus, the calculated P value leads to accept the first hypothesis H0 and reject 
the alternative. In other words, education level and improvement of water efficiency are not 
related. 
7.6.4.4. Profession Type versus Improvement of Water Efficiency 
H0: There is no relationship between participant profession and Improvement of Water 
Efficiency. 
H1: There is a relationship between participant professionand Improvement of Water 
Efficiency 
Table 7-37. Cross Tabulation of Profession type versus Improvement of water efficiency 
 
Do you think you can improve your water 
efficiency/conservation? 
Total Yes No 
Profession No profession/Retirement 16 10 26 
Government Sector 372 45 417 
Military Sector 25 5 30 
Private Sector 74 18 92 
Own Business 35 10 45 
Total 522 88 610 
 
Table 7-38. Chi-Square of Profession type versus Improvement of water efficiency 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 20.935
a
 4 .000 
Likelihood Ratio 17.759 4 .001 
Linear-by-Linear 
Association 
2.550 1 .110 
N of Valid Cases 610   
a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 3.75. 
237 
 
The count table (7-37) shows that 16 of the no profession/retirement respondents do think 
they can improve their water efficiency and 10 do not, 372 from the government profession 
do think so and 45 do not, 25 from the military profession do think so and only 5 do not, 74 
from the private sector do think so and 18 do not, and 35 business owners do think so and 10 
do not.  
With respect to the chi-square results mentioned in table (7-38), the P value of 0.00 is < than 
the assumed P of 0.05 and therefore the relationship is highly significant. There is a 0.00 
chance that H0 will occur and therefore it is rejected. In conclusion, the relationship between 
the profession type and improvement of water efficiency is significant and should be 
substantiated.   
7.6.4.5. Water Account Ownership versus Improvement of Water Efficiency 
 
H0: There is no relationship between Water Account ownership and Improvement of Water 
Efficiency. 
H1: There is a relationship between Water Account ownership and Improvement of Water 
Efficiency. 
Table 7-39. Cross Tabulation of Water Account ownership versus Improvement of water 
efficiency 
 
Do you think you can improve your water 
efficiency/conservation? 
Total Yes No 
Are you the water account 
holder? 
Yes 331 56 387 
No 191 32 223 
Total 522 88 610 
 
Table 7-40. Chi-Square of Water Account ownership versus Improvement of water efficiency 
 
Value df 
Asymp. Sig. (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square .002
a
 1 .967   
Continuity Correction
b
 .000 1 1.000   
Likelihood Ratio .002 1 .967   
Fisher's Exact Test    1.000 .534 
Linear-by-Linear 
Association 
.002 1 .967 
  
N of Valid Cases 610     
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 32.17. 
b. Computed only for a 2x2 table 
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The above count table (7-39) shows that 331 who hold the water account respond positively 
and think they can improve their water efficiency while, only 56 respond negatively and do 
not. On the other hand, a count of 191 who do not hold the water account respond positively 
and they think they can improve their water efficiency, whilst only 32 do not. 
The results presented in the next table (7-40) shows that with the Pearson chi-square value of 
0.002 and one degree of freedom, the P value is not significant and therefore there is no 
relationship. In other words, the water account relationship and improvement of water 
efficiency are not related. 
7.6.4.6. Water Tariff Level Satisfaction versus Improvement of Water 
Efficiency 
 
H0: There is no relationship between Water Tariff Level Satisfaction and Improvement of 
Water Efficiency. 
H1: There is a relationship between Water Tariff Level Satisfaction and Improvement of 
Water Efficiency 
Table 7-41. Cross Tabulation of Water Tariff Level Satisfaction versus Improvement of water 
efficiency 
 
Do you think you can improve your water 
efficiency/conservation? 
Total Yes No 
How satisfied are you with 
the water tariff level? 
Very Dissatisfied 49 6 55 
Dissatisfied 130 13 143 
Neutral 146 43 189 
Satisfied 148 22 170 
Very Satisfied 49 4 53 
Total 522 88 610 
 
Table 7-42. Chi-Square of Water Tariff Level Satisfaction versus Improvement of water 
efficiency 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 16.795
a
 4 .002 
Likelihood Ratio 16.314 4 .003 
Linear-by-Linear 
Association 
.031 1 .861 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.65. 
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Of the very dissatisfied and satisfied participants, 49 do think they can improve their water 
efficiency, while only 6 & 4 do not think so from both satisfaction levels respectively. From 
the dissatisfaction level, 130 do think so and only 13 do not. Neutral and satisfied levels 
count 146 and 148 respectively who do think they can improve their water efficiency, while 
43 and 22 do not.  
Chi square tests presented in table (7-42) show that a value of 16.795 and four degrees of 
freedom is highly significant, and therefore there is 0.00 chance of H0 occurrence. In other 
words, there is a significant relationship between water tariff level satisfaction and 
improvement of water efficiency. 
7.6.5. Knowledge and Use of Water Conservation Devices 
7.6.5.1. Gender versus Knowledge and Use of Water Conservation Devices 
H0: There is no relationship between Gender and knowledge and use of Conservation 
Devices. 
H1: There is a relationship between Gender and knowledge and use of Conservation Devices. 
 
Table 7-43. Cross Tabulation of Gender versus Knowledge and Use of Water Conservation 
Devices 
 
Do you know about and do you use any water conservation devices in 
your house? 
Total 
Yes, I know and I   
use 
Yes, I know but I do not 
use 
No, I do not know, so 
I do not use 
Gender Male 168 66 207 441 
Female 69 26 74 169 
Total 237 92 281 610 
 
Table 7-44. Chi-Square of Gender versus Knowledge and Use of Water Conservation 
Devices 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square .513
a
 2 .774 
Likelihood Ratio .513 2 .774 
Linear-by-Linear 
Association 
.501 1 .479 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 25.49. 
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The above count table (7-43) presents that of the male gender, 168 out of 441 do know about 
and use water conservation devices, 66 out of 441 do know about but do not use them, and 
the rest of the 207 do not know about them and therefore do not use them. Of the female 
gender, 69 out of 169 do know about and use them, 26 do know about and do not use them, 
while 74 do not know and so do not use them. 
The chi-square tests mentioned in the table (7-44) show that with a 0.513 value and two 
degrees of freedom, the P value is 0.774 which is > than 0.05 and therefore the relationship is 
not significant. Thus, the calculated P value leads to accept the first hypothesis H0 and reject 
the alternative. In other words, the gender and knowledge and use of water conservation 
devices are not related. 
7.6.5.2. Age Group versus Knowledge and Use of Water Conservation Devices 
H0: There is no relationship between Age group and knowledge and use of Conservation 
Devices. 
H1: There is a relationship between Age groupand knowledge and use of Conservation 
Devices. 
 
Table 7-45. Cross Tabulation of Age Group versus Knowledge and Use of Water 
Conservation Devices 
 
Do you know about and do you use any water conservation devices in 
your house? 
Total 
Yes, I know and I use 
them 
Yes, I know but I do not 
use them 
No, I do not know, so 
I do not use them 
Age group 18-24 13 4 15 32 
25-34 81 43 138 262 
35-44 89 31 100 220 
45-54 38 9 23 70 
55-64 16 5 5 26 
Total 237 92 281 610 
 
Table 7-46. Chi-Square of Age Group versus Knowledge and Use of Water Conservation 
Devices 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 22.493
a
 8 .004 
Likelihood Ratio 23.145 8 .003 
Linear-by-Linear 
Association 
16.550 1 .000 
N of Valid Cases 610   
a. 2 cells (13.3%) have expected count less than 5. The minimum expected count is 3.92. 
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The above count table (7-45) shows that of the first age group (18-24), 13 out of 32 do know 
about and use water conservation devices, 4 do know about but do not use them, and the rest 
of the 15 do not know and thus do not use them. It shows that 81 out of 262 from the 25-34 
age group do know about and use them, 43 do know about but do not use them and 138 do 
not know about and so do not use them. Of the 35-44 age group, 89 out of 220 do know about 
and use them, 31 do know about but do not use them, and 100 do not know about and 
therefore do not use them. Of the 45-54 age group, 38 out of 70 do know about and use them, 
9 do know about but do not use them and 23 do not know about and so do not use them. Of 
the 55-64 age group, 16 do know about and use conservation devices, and for both, 5 do 
know about but do not use them, and do not know about and so do not use them. 
The results presented in the second table (7-46) shows that with the chi-square value of 
22.493, eight degrees of freedom and a P value of 0.004 which is < than 0.05, the relation is 
significant. This result leads to reject H0 and accept the alternative. Therefore, there is a 
significant relationship between age group and knowledge and use of conservation devices. 
7.6.5.3. Education Level versus Knowledge and Use of Water Conservation 
Devices 
H0: There is no relationship between Participant education level and knowledge and use of 
Conservation Devices. 
H1: There is a relationship between Participant education leveland knowledge and use of 
Conservation Devices 
 
Table 7-47. Cross Tabulation of Education Level versus Knowledge and Use of Water 
Conservation Devices 
 
Do you know about and do you use any water 
conservation devices in your house? 
Total 
Yes, I know 
about and  use 
Yes, I know but 
I do not use 
No, I do not know, 
so I do not use 
Education Level Primary 4 1 5 10 
Secondary 25 14 19 58 
Diploma 43 12 53 108 
Degree 133 48 172 353 
Master & Above 32 17 32 81 
Total 237 92 281 610 
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Table 7-48. Chi-Square of Education Level versus Knowledge and Use of Water 
Conservation Devices 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 11.050
a
 8 .199 
Likelihood Ratio 10.777 8 .215 
Linear-by-Linear 
Association 
.337 1 .561 
N of Valid Cases 610   
a. 3 cells (20.0%) have expected count less than 5. The minimum expected count is 1.51. 
 
The count table (7-47) shows that 4 out of 10 from the primary education level do know 
about and use conservation devices; only 1 does know about but does not use them, while 
half of the samples (5) do not know about and so do not use them. Of the secondary level, 25 
out of 58 do know about and use them, 14 counts do know about but do not use them, and 19 
participants do not know about and so do not use them. It shows 43 out of 108 from the 
Diploma level do know about and use them, only 12 participants do know about but do not 
use them, and 53 participants do not know about and so do not use them. From the degree 
level, 133 out of 353 participants do know about and use them, 48 do know about but do not 
use them, while 172 do not know about and so do not use them. From the last category of 
Master & above, 32 participants out of 81 do know about and use them, 17 counts do know 
but do not use them, whilst 32 also do not know about and thus do not use them. 
 
Regarding the chi-square results presented in table (7-48), with a value of 11.050 and eight 
degrees of freedom, the P value is 0.199. The calculated (P) value of 0.199 > 0.05, leads to 
the rejection of H1 and acceptance of the alternative. In other words, the education level and 
knowledge & use of conservation devices are not related. Hence, hypothesis H1 has not been 
substantiated.   
7.6.5.4. Professional type versus Knowledge and Use of Water Conservation 
Devices 
H0: There is no relationship between Professional type and knowledge and use of 
Conservation Devices. 
H1: There is a relationship between professional type and knowledge and use of 
Conservation Devices 
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Table 7-49. Cross Tabulation of Professional type versus Knowledge and Use of Water 
Conservation Devices 
 
Do you know about and do you use any water 
conservation devices in your house? 
Total 
Yes, I know 
about and use 
them 
Yes, I know 
about them but 
do not use 
No, I do not 
know about 
them, so I do 
not use 
Profession No profession/Retirement 13 4 9 26 
Government Sector 153 63 201 417 
Military Sector 12 8 10 30 
Private Sector 40 9 43 92 
Own Business 19 8 18 45 
Total 237 92 281 610 
 
Table 7-50. Chi-Square of Professional type versus Knowledge and Use of Water 
Conservation Devices 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 9.160
a
 8 .329 
Likelihood Ratio 9.003 8 .342 
Linear-by-Linear 
Association 
.602 1 .438 
N of Valid Cases 610   
a. 2 cells (13.3%) have expected count less than 5. The minimum expected count is 3.92. 
 
In the first category of profession, No profession/Retirement has 13 participants out of 26 
who do know about and use conservation devices, 4 do know about but do not use them, 
while 9 participants do not know about and so do not use them. Of the government sector 
respondents, 153 out of 417 do know about and use them, 63 do know about but do not use 
them, and the majority of them (201) does not know about and so do not use them. Military 
sector data shows that 12 out of 30 do know about and use them, 8 do know about but do not 
use them, and 10 do not know about and so do not use them. Private sector figures indicate 
that 40 out 92 do know about and use them, 9 do know about but do not use them, and 43 do 
not know about and so do not use them. The last category, “own business”, shows that 19 out 
of 45 participants do know about and use them, 8 do know about but do not use them, and 
finally 18 participants do not know about and so do not use them. 
According to cross tabulation results, the Pearson chi-square value of 9.160 and eight degrees 
of freedom is not significant, and therefore there is zero chance of H1 occurrence. In other 
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words, the outcomes show that there is no relation between professional type and knowledge 
and use of conservation devices. 
7.6.5.5. Water Account ownership versus Knowledge and Use of Water 
Conservation Devices 
H0: There is no relationship between Water Account ownership and knowledge and use of 
Conservation Devices. 
H1: There is a relationship between Water Account ownership and knowledge and use of 
Conservation Devices 
 
Table 7-51. Cross Tabulation of Water Account ownership versus Knowledge and Use of 
Water Conservation Devices. 
 
Do you know about and do you use any water 
conservation devices in your house? 
Total 
Yes, I know 
about and I use 
Yes, I know 
about but I do 
not use 
No, I do not know 
about them, so I do 
not use 
Are you the water account 
holder? 
Yes 169 60 158 387 
No 68 32 123 223 
Total 237 92 281 610 
 
Table 7-52. Chi-Square of Water Account ownership versus Knowledge and Use of Water 
Conservation Devices. 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 12.753
a
 2 .002 
Likelihood Ratio 12.840 2 .002 
Linear-by-Linear 
Association 
12.662 1 .000 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 33.63. 
 
Theabove count table (7-51) shows that a count of 169 out of 387 water account holders do 
know about and use conservation devices, 60 participants do know about but do not use them, 
while 158 participants do not know about and so do not use them. On the other hand, 68 out 
of 223 participants who do not hold the water account do know about and use water 
conservation devices, 32 do know about but do not use them whilst the majority of 123 
participants do not know about and so do not use them.  
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Chi-square results mentioned in table (7-52) indicate that with a value of 12.753 and two 
degrees of freedom the calculated P value is 0.002 < 0.05. This means that there is a chance 
that H1 will occur and the rejection of H0.However, we conclude that there is a significant 
relationship between water account ownership and knowledge and use of conservation 
devices. 
7.6.5.6. Satisfaction of Water Tariff Level versus Knowledge and Use of Water 
Conservation Devices 
H0: There is no relationship between Satisfaction of Water Tariff Level and knowledge and 
use of Conservation Devices. 
H1: There is a relationship between Satisfaction of Water Tariff Level and knowledge and 
use of Conservation Devices 
 
Table 7-53. Cross Tabulation of Satisfaction of Water Tariff Level versus Knowledge and 
Use of Water Conservation Devices. 
 
Do you know about and do you use any water 
conservation devices in your house? 
Total 
Yes, I know 
about and I use 
Yes, I know 
about but I do 
not use 
No, I do not 
know about, so 
I do not use 
How satisfied are you with 
water tariff level? 
Very Dissatisfied 19 8 28 55 
Dissatisfied 47 25 71 143 
Neutral 75 23 91 189 
Satisfied 76 26 68 170 
Very Satisfied 20 10 23 53 
Total 237 92 281 610 
 
Table 7-54. Chi-Square of Satisfaction of Water Tariff Level versus Knowledge and Use of 
Water Conservation Devices. 
 
Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 7.556
a
 8 .478 
Likelihood Ratio 7.625 8 .471 
Linear-by-Linear 
Association 
3.314 1 .069 
N of Valid Cases 610   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.99. 
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The above count table (7-53) shows that of the very dissatisfied level, 19 participants out of 
55 do know about and use conservation devices, 8 participants do know about but do not use 
them, and 28 do not know about and thus do not use them. The dissatisfied level shows that 
47 out of 143 do know about and use them, 25 do know about but do not use them, and the 
majority 71 participants do not know about and so do not use them. Most of the neutral level 
of 91 participants out of 189 do not know about and thus do not use them, 75 do know about 
and use them, while only 23 do know about but do not use them. The satisfied level shows 
that 76 participants out of 170 do know about and use them, 26 do know about but do not use 
them and 68 do not know about and therefore do not use them. The last level of very satisfied 
shows that 20 participants out of 53 do know about and use them, 10 do know about but do 
not use them, and 23 do not know about and so do not use them.   
The results of chi-square presented in table (7-54) shows that with a value of 7.556 and eight 
degrees of freedom, the relationship is not significant with a P value of 0.478. Since the 
calculated P value is > than the assumed P of 0.05, it means that there is 0.00 chance of H1 
occurrence, thus H1 is rejected and the alternative H0 is accepted. In other words, the 
satisfactions of water tariff level versus knowledge and use of water conservation devices are 
not related. Therefore, the hypothesis H1 has not been substantiated. 
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7.7. CORRELATION OF CUSTOMER EXPECTATIONS AND 
PARTICIPATION IN FINANCIAL SUSTAINABILITY 
7.7.1. Communication and Participation in Financial Sustainability 
 
Table 7-55. Correlation of Communication and Participation in Financial Sustainability 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
They 
Communicate 
with the customer 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.115-
**
 
Sig. (2-tailed)  .005 
 
N 
610 610 
They Communicate with 
Customer 
Pearson Correlation -.115-
**
 1 
Sig. (2-tailed) .005  
N 610 610 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
The correlation results presented in table (7-55) indicates that the r value of -0.115 and 
according to Pallant (2007) rule of thumb, the association is weak negative. The relationship 
between communication and customer willing to play a role to increase the chance of 
financial sustainability is shown in the figure below.  
 
 
Figure 7.33. Scatter gram of Communication and Participation in Financial 
Sustainability 
  
248 
 
7.7.2. Sufficiency of Emergency Call Lines and Participation in Financial 
Sustainability 
 
Table 7-56. Correlation of Sufficiency of Emergency Call Lines and Participation in 
Financial Sustainability 
 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Emergency Call Lines are 
Sufficient 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 .037 
Sig. (2-tailed)  .364 
N 610 610 
Emergency Call Lines are 
Sufficient 
Pearson Correlation .037 1 
Sig. (2-tailed) .364  
N 610 610 
 
 
 
Figure 7.34. Scatter gram of Sufficiency of Emergency Call Lines and Participation in 
Financial Sustainability 
 
The correlation table (7-56) presents the point bi-serial results which indicate the r value is 
0.037, within the range of -0.3 to 0.3, so, the relationship between the availability of 
sufficient emergency call lines and customer role is weak and cannot be considered. The 
scatter gram shows the relationship between the variables with square r of 0.001.   
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7.7.3. Quick New Service Provision and Participation in Financial 
Sustainability 
 
Table 7-57. Correlation ofQuick New Service Provision and Participation in Financial 
Sustainability 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
They Provide 
New Service 
Quickly 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 .010 
Sig. (2-tailed)  .803 
N 610 610 
They Provide New Service 
Quickly 
Pearson Correlation .010 1 
Sig. (2-tailed) .803  
N 610 610 
 
The correlation table (7-57) shows that with point biserial (r) value of 0.010, it is in the range 
of -0.3 to 0.3, so, this indicates that the association between the quick provision of new 
service and customer role is weak. The scatter gram figure (7.35) shows linear relationship 
with square r of 1.019E-4. 
 
Figure 7.35. Scatter gram ofQuick New Service Provision and Participation in 
Financial Sustainability 
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7.7.4. Quick Response to Water Meter Problems and Participation in 
Financial Sustainability 
 
Table 7-58. Correlation of Quick Response to Water Meter Problems and Participation in 
Financial Sustainability 
 
Would you like to play a role to 
improve financial sustainability 
in the water sector? 
They Respond 
Quickly to Water 
Meter Problems 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.035- 
Sig. (2-tailed)  .384 
N 610 610 
They Respond Quickly to 
Water Meter Problems 
Pearson Correlation -.035- 1 
Sig. (2-tailed) .384  
N 610 610 
 
The correlation table (7-58) shows the point bi-serial value r of -0.035 within the range of -
0.3 to 0.3, thus the association is negatively weak. In other words, the relation between quick 
response to water meter problems and customer participation is weak. The negative linear 
relationship is shown in the below scatter gram (figure 6) with a square linear value of 0.001. 
 
 
Figure 7.36. Scatter gram of Quick Response to Water Meter Problems and 
Participation in Financial Sustainability 
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7.7.5. Quick Rectification of Water Leakages and Participation in Financial 
Sustainability 
 
Table 7-59. Correlation of Quick Rectification of Water Leakages and Participation in 
Financial Sustainability 
 
Would you like to play a role 
to improve financial 
sustainability in the water 
sector? 
They Rectify Water 
Leakages Quickly 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.010- 
Sig. (2-tailed)  .808 
N 610 610 
They Rectify Water 
Leakages Quickly 
Pearson Correlation -.010- 1 
Sig. (2-tailed) .808  
N 610 610 
 
 
The results presented in correlation table (7-59) show that the point bi-serial value of - 0.010 
is in the range of -0.3 to 0.3 and thus the association is weak negative. In other words, the 
relationship between quick rectification of water leakages and the customer role in financial 
sustainability is weak and negligible. The relationship is shown in the below scatter gram 
with square r of 9.711E-5.   
 
 
Figure 7.37. Scatter gram of Quick Rectification of Water Leakages and Participation 
in Financial Sustainability 
252 
 
7.7.6. Notice for Emergency Announcement and Participation in Financial 
Sustainability 
 
Table 7-60. Correlation of Notice for Emergency Announcement and Participation in 
Financial Sustainability 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
They Give 
Enough 
Notice  
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.013- 
Sig. (2-tailed)  .756 
N 610 610 
They Give Enough Notice  Pearson Correlation -.013- 1 
Sig. (2-tailed) .756  
N 610 610 
 
Based on the results presented in correlation table (7-60), the point bi-serial value is – 0.013, 
within the range of – 0.3 to 0.3 which indicates that the association between the enough 
notice for emergency and customer participation to increase the chance of financial 
sustainability is weak negative and the relationship is shown in the scatter gram figure (7.38) 
with square value of r = 1.585E-4. 
 
 
Figure 7.38. Scatter gram of Notice for Emergency Announcement and Participation 
in Financial Sustainability 
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7.7.7. Minimization of Disruption Time and Participation in Financial 
Sustainability 
 
Table 7-61. Correlation of Minimisation of Disruption Time and Participation in Financial 
Sustainability 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
They Minimize 
Disruption Time 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.002- 
Sig. (2-tailed)  .958 
N 610 610 
They Minimize Disruption 
Time 
Pearson Correlation -.002- 1 
Sig. (2-tailed) .958  
N 610 610 
 
Table (7-61) shows the results of the correlation test with point bi-serial value of - 0.002 and 
it is in the weak negative association of value -0.3 to 0.3. This indicates that minimization of 
disruption time and customer participation is weakly related. The scatter gram figure (7.39) 
shows the relationship with square r of 4.511E-6  
 
 
 
Figure 7.39.Scatter gram of Minimisation of Disruption Time and Participation in 
Financial Sustainability 
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7.7.8. Frequency of Issuing Bills by Customer Participation 
 
Table 7-62. Correlation of Frequency of Issuing Bills by Customer Participation 
 
Would you like to play a role 
to improve financial 
sustainability in the water 
sector? 
Increased Choice in 
Frequency of Issuing 
Bills 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.022- 
Sig. (2-tailed)  .586 
N 610 610 
Increased Choice in 
Frequency of Issuing Bills 
Pearson Correlation -.022- 1 
Sig. (2-tailed) .586  
N 610 610 
 
Correlations results presented in table (7-62) show that point bi-serial value is -0.022 within 
the range of -0.3 to 0.3 and therefore produce a weak negative association. In other words, the 
relationship shown in the scatter gram figure (7.40) between frequency of issuing bills and 
customer participation is weak and should be negated.  
 
 
 
Figure 7.40. Scatter gram of Frequency of Issuing Bills by Customer Participation 
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7.7.9. Bill Delivery System versus Customer Participation 
 
Table 7-63. Correlation of Bill Delivery System versus Customer Participation 
 
Would you like to play a role to 
improve financial sustainability 
in the water sector? 
Increase Choice of 
Bill Delivery 
System 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson 
Correlation 
1 -.036- 
Sig. (2-tailed)  .373 
N 610 610 
Increase Choice of Bill 
Delivery System 
Pearson 
Correlation 
-.036- 1 
Sig. (2-tailed) .373  
N 610 610 
 
Correlations results presented in table (7-63) show that the point bi-serial value is -0.036 
within the range of -0.3 to 0.3 and therefore the association is weak negative. In other words, 
the scatter gram figure (7.41) shows the negative linear relationship between choice of bill 
delivery system and customer participation with square r of 0.001.    
 
 
 
Figure 7.41. Scatter gram of Bill Delivery System versus Customer Participation 
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7.7.10. Increase the Number of Paying points versus Customer Participation 
 
Table 7-64. Correlation of Increase the Number of Paying points versus Customer 
Participation 
 
Would you like to play a role 
to improve financial 
sustainability in the water 
sector? 
Increase No. of 
Paying Points 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.021- 
Sig. (2-tailed)  .612 
N 610 610 
Increase No. of Paying 
Points 
Pearson Correlation -.021- 1 
Sig. (2-tailed) .612  
N 610 610 
 
Table (7-64) shows the results of the correlation test with a point bi-serial value of - 0.021 
and it is in the weak negative association criteria of value -0.3 to 0.3. This indicates that 
increasing the number of paying points and customer participation is weakly related. The 
scatter gram figure (7.42) shows the relationship with square r of 4.2381E-4  
 
 
 
Figure 7.42. Scatter gram of Increase the Number of Paying points versus Customer 
Participation 
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7.7.11. Increase the Number of Bill Payment Methods versus Customer 
Participation 
 
Table 7-65. Correlation of Increase the Number of Bill Payment Methods versus Customer 
Participation 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
Increase Bill 
Payment Methods 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.020- 
Sig. (2-tailed)  .626 
N 610 610 
Increase Bill Payment 
Methods 
Pearson Correlation -.020- 1 
Sig. (2-tailed) .626  
N 610 610 
 
The results presented in correlation table (7-65) show that the point bi-serial value of - 0.020 
is in the range of -0.3 to 0.3 and thus the association is weak negative. In other words, the 
relationship between increasing the number of bill payment methods and customer 
participation is weak and negligible. The relationship is shown in the below scatter gram with 
square r of 3.913E-4.   
 
 
Figure 7.43. Scatter gram of Increase the number of bill payment methods versus 
Customer Participation 
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7.7.12. More Details in Water Bill versus Customer Participation 
 
Table 7-66. Correlation of More Details in Water Bill versus Customer Participation 
 
Would you like to play a role 
to improve financial 
sustainability in the water 
sector? 
More Details are 
Needed in the Bill 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 .036 
Sig. (2-tailed)  .368 
N 610 610 
More Details are Needed in 
the Bill 
Pearson Correlation .036 1 
Sig. (2-tailed) .368  
N 610 610 
 
The results presented in correlation table (7-66) show that the point bi-serial value of 0.036 is 
in the range of -0.3 to 0.3, and thus the association is weak negative. In other words, the 
relationship between more details being needed in the water bill and customer participation is 
weak and negligible. The relationship is shown in the below scatter gram figure with square r 
of 0.001.   
 
 
 
Figure 7.44. Scatter gram of More Details in Water Bill versus Customer Participation 
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7.7.13. More Clarification in the Bill Language versus Customer 
Participation 
 
Table 7-67. Correlation ofMore Clarification in the Bill Language versus Customer 
Participation 
 
Would you like to play a role to 
improve financial sustainability 
in the water sector? 
More Clarification is 
Needed  in the Bill 
Language 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson 
Correlation 
1 .043 
Sig. (2-tailed)  .288 
N 610 610 
More Clarification is 
Needed  in the Bill 
Language 
Pearson 
Correlation 
.043 1 
Sig. (2-tailed) .288  
N 610 610 
 
The results presented in correlations table (7-67) show that the point bi-serial value of 0.043 
is in the range of -0.3 to 0.3, and thus the association is weak negative. In other words, the 
relationship between clarification in the bill language and customer role is weak and 
negligible. The linear relationship is shown in the below scatter gram figure (7.45) with 
square r of 0.002.   
 
 
 
Figure 7.45. Scatter gram of More Clarification in the Bill Language versus Customer 
Participation 
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7.7.14. Improvement of Water Quality versus Customer Participation 
 
Table 7-68. Correlation of Improvement of Water Quality versus Customer Participation 
 
Would you like to play a role 
to improve financial 
sustainability in the water 
sector? 
Improvement of 
Water Quality 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.068- 
Sig. (2-tailed)  .092 
N 610 610 
Improvement of Water 
Quality 
Pearson Correlation -.068- 1 
Sig. (2-tailed) .092  
N 610 610 
 
The correlation table (7-68) shows that the point bi-serial value r of -0.068 is within the range 
of -0.3 to 0.3, thus the association is weak negative. In other words, the relation between 
improvement of water quality and customer participation is weak. The negative linear 
relationship is shown in the below scatter gram figure 6 with a square linear value of 0.005. 
 
 
 
Figure 7.46. Scatter gram of Improvement of Water Quality versus Customer 
Participation 
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7.7.15. Enough Pipe Pressure versus Customer Participation 
 
Table 7-69. Correlation ofEnough Pipe Pressure versus Customer Participation 
 
Would you like to play a role to 
improve financial sustainability in the 
water sector? 
Enough Pipe 
Pressure 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.114-
**
 
Sig. (2-tailed)  .005 
N 610 610 
Enough Pipe Pressure Pearson Correlation -.114-
**
 1 
Sig. (2-tailed) .005  
N 610 610 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
The results presented in correlation table (7-69) shows that the point bi-serial value of - 0.114 
is in the range of -0.3 to 0.3, and thus the association is weak negative. In other words, the 
relationship between the enough pipe pressure and customer role is weak and negligible. The 
linear relationship is shown in the below scatter gram figure (7.47) with square r of 0.013.   
 
 
Figure 7.47. Scatter gram ofEnough Pipe Pressure versus Customer Participation 
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7.7.16. Water Supply Reliability versus Customer Participation 
 
Table 7-70. Correlation of Water Supply reliability versus Customer Participation 
 
Would you like to play a role to 
improve financial sustainability in 
the water sector? 
Water Supply 
Reliability 
Would you like to play a 
role to improve financial 
sustainability in the water 
sector? 
Pearson Correlation 1 -.061- 
Sig. (2-tailed)  .135 
N 610 610 
Water Supply Reliability Pearson Correlation -.061- 1 
Sig. (2-tailed) .135  
N 610 610 
 
Table (7-70) shows the results of the correlation test with point bi-serial value of - 0.061 and 
it is in the weak negative association criteria of value -0.3 to 0.3. This indicates that water 
supply reliability and customer participation is weakly related. The scatter gram figure (7.48) 
shows the negative linear relationship with square r of 0.004.  
 
 
 
Figure 7.48. Scatter gram ofWater Supply reliability versus Customer Participation 
 
7.7.17. Correlation Tests Analysis 
In the previous section, the Chi-square is used to determine the relationship between 
demographic variables and complaint management and customer participation to increase the 
chance of financial sustainability, correlation analysis is adopted to describe the strength and 
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direction of linear relationship between customer participation and his expectations. The data 
mentioned in the tables and scatter gram show the strengths of the association. The Pearson r 
value measures the level of association between the variables. In accordance with the Pallant 
(2007) as a rule of thumb, if Coefficient r value is between: 
i) -1.0 to -0.7 = Strong Negative Association 
ii) -0.6 to -0.3 = Moderate Negative Association 
iii) -0.3 to 0.3 = Week Negative Association 
iv) 0.3 to 0.6 = Moderate Positive Association 
v) 0.7 to 1.0 = Strong Positive Association 
 
Table 7-71: Correlation between Customer Participation and His Expectations 
Customer Expectations (N) Correlation 
Coefficient (r) 
Sig. (2-tailed) Interpretation 
Communication 610 -0.115 0.005 Weak negative 
Emergency Calls Lines 610 0.037 0.364 Weak positive 
Provision of new service 610 0.01 0.803 Weak positive 
Meter Problem 610 -0.035 0.384 Weak negative 
Rectification of Leakage 610 -0.010 0.808 Weak negative 
Emergency announcement 610 -0.013 0.756 Weak negative 
Disruption time 610 -0.002 0.958 Weak negative 
Bills frequency 610 -0.022 0.586 Weak negative 
Bill delivery system 610 -0.036 0.373 Weak negative 
Paying points 610 -0.021 0.612 Weak negative 
Payment methods  610 -0.020 0.626 Weak negative 
Bills details 610 0.036 0.368 Weak positive 
Bill language 610 0.043 0.288 Weak positive 
Water quality 610 -0.068 0.092 Weak negative 
Pipe pressure  610 -0.114 0.005 Weak negative 
Supply reliability  610 -0.061 0.135 Weak negative 
264 
 
The strength of the correlation is indicated by the value of the correlation coefficient as 
follow: 
Communication: The proportion of variation (r
2
) in overall satisfaction cannot be attributed 
to communication, although, 2.4% are agreed that PAEW communicate with customers. In 
comparison with table 7-72, there is weak negative correlation between the customer 
expectations and his participation to increase the chance of financial sustainability (rs = -
0.115, N = 610, p = 0.005, two tailed and r
2
 = 0.013). In conclusion, communication could 
not be used to predict customer role.   
Emergency Call Lines: A percent of 34% are agreed that there is a sufficient emergency call 
lines. The results mentioned in table 7-72, shows that the relationship between the sufficiency 
of emergency call lines and customer role is weak and cannot be considered to predict the his 
participation (rs = -0.037, N = 610, p > 0.005, two tailed and r
2
 = 0.001). Therefore, no 
correlation between customer role and the sufficiency of emergency call lines. 
Provision of New Service: About 36% of participant are agreed that PAEW work to provide 
new service quickly. In comparison with the correlation results mentioned in table 7-72 
shows that there is weak positive association between quick new service provision and 
participation in financial sustainability with  (rs = 0.01, N = 610, p > 0.005, two tailed and r
2
 
= 1.019E-4). Thus, this expectation cannot be predicted to customer role. 
Meter Problem: We can say that 27% are agreed that there is a quick response to water 
meter problem. In comparison with the correlation results in table 7-72 shows that there is no 
significant association between the meter problem and customer participation in financial 
sustainability with (rs = -0.035, N = 610, p > 0.005, two tailed and r
2
 = 0.001). Therefore, 
quick response cannot be used as an indicator to predict customer role. 
Rectification of Leakage: Quick rectification of water leakage is another expectation that 
record slight improvement of 51% is agreed. In comparison to the correlation table in 7-72, 
there a weak negative correlation with (rs = -0.010, N = 610, p > 0.005, two tailed and r
2
 = 
9.711E-5). Thus, quick rectification of water leakage cannot be considered as an incentive to 
customer role. 
Emergency Announcement: Most likely has the same rate with the previous expectation of 
50% that there is adequate notice given for emergencies.  The correlation outcomes in table 
7-72 shows that there is a weak negative correlation with (rs = -0.013, N = 610, p > 0.005, 
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two tailed and r2 = 1.585E-4).  Notice for emergency announcement and participation in 
financial sustainability are not related. 
Disruption Time: About 54% of respondents are agree that the PAEW work to minimise 
disruption time. The test results of correlation mentioned in table 7-72 shows that the 
association between minimisation of disruption time and customer participation to increase 
the chance of financial sustainability is weak negative with (rs = -0.002, N = 610, p > 0.005, 
two tailed and r
2
 = 4.511E-6). Disruption time and customer role are not related.  
Bills Frequency: About of 25% are agreed to increase the number of choices in bill 
frequency. Frequency of issuing bills is the eighth of customer expectation that examined to 
have a relation with customer role. The correlation results in table 7-72 shows that the 
association is weak negative with (rs = -0.022, N = 610, p > 0.005, two tailed and r
2
 = 
4.877E-4). Therefore, bills frequency and customer participation are irrelevant. 
Bill Delivery System: A majority of 84% are agreed to increase the options for bill delivery 
system. In comparison with the correlation outcomes in table 7-72 shows that the 
interpretation between bill delivery system and customer participation is weak negative with 
(rs = -0.036, N = 610, p > 0.005, two tailed and r
2
 = 0.001). Therefore the association between 
bill delivery system and customer role cannot be considered. 
Paying points: A percent of 87% are agreed to increase the number of paying points. The 
correlation test carried to examine the relation between the number of paying points and 
customer participation to increase the chance of financial sustainability shows weak negative 
association with (rs = -0.021, N = 610, p > 0.005, two tailed and r
2
 = 4.238E-4). Increase the 
number of paying points and customer role is not related. 
Payment Methods: A majority of about 89% of respondents are agreed to diverse the 
number bill payment method. In comparison with the results presented in table 7-72shows 
that there is no relationship between increase the number of payment methods and customer 
role with (rs = -0.020, N = 610, p > 0.005, two tailed and r
2
 = 3.91E-4). Increase the number 
of bill payment methods and customer participation to increase the chance of financial 
sustainability is not associated. 
Bill Details: A percent of about 77% of respondents are wishing to see more details in the 
water bill. Correlation results in table 7-72 shows that the relationship between details in 
water bill and customer role is weak positive with (rs = 0.036, N = 610, p > 0.005, two tailed 
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and r
2
 = 0.001). The association between more details in water bills and customer 
participation cannot be considered. 
Bill Language: A bout 59% of participants needed more clarification in the bill language. 
The results presented in table 7-72 shows weak positive association between more 
clarification in the bill language and customer role with (rs = 0.043, N = 610, p > 0.005, two 
tailed and r
2
 = 0.002). Thus, more clarification in bill language cannot be used as an indicator 
to predict the customer role. 
Water Quality: Although the majority of 87% are supporting the improvement of water 
quality as it is very important issue to the customer while, the correlation results shows weak 
negative association with customer participation with (rs = -0.068, N = 610, p > 0.005, two 
tailed and r
2
 = 0.005). Improvement of water quality cannot be considered as an indicator for 
customer participation. 
Pipe Pressure: A rate of about 64% is satisfied with the pipe pressure. The correlation 
outcomes in table 7-72 shows that the association between enough pipe pressure and 
customer participation is weak negative with (rs = -0.114, N = 610, p = 0.005, two tailed and 
r
2
 = 0.013). Enough pipe pressure and customer role are not related. 
Reliability of Supply: The last expectation is the water supply reliability. About 58% of 
respondents are satisfied with the reliability of supply. The results presented in table 7-72 
shows weak negative association between water supply reliability and customer willing to 
participate to increase the chance of financial sustainability in water sector wit(rs = -0.061, N 
= 610, p > 0.005, two tailed and r
2
 = 0.004). Therefore, reliability of water supply cannot be 
considered as an indicator for customer participation.  
In conclusion, the correlation test carried out to examine the association between customer 
expectations and customer willing to play the role to increase the chance of financial 
sustainability shows weak relationship and cannot be considered. Therefore, the all customer 
expectations mentioned in this research are bad predictors. The interpretations of weak 
association are discussed in section 8.10.  
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7.8. RESEARCH GAP ANALYSIS 
Based on what is mentioned in section (1.2) illustrating the research problem and the 
comments indicated in section 2.13, and the conceptual framework in chapter 3, this section 
analysed the research gap as follows:  
7.8.1. Importance of Hotline (Call Center) to Customer Role 
The hotline is an integral link between the customer and the water utility. In order to enable 
the customer to play a role in increasing the chance of financial sustainability, the hotline 
should be well organised and equipped with the required instruments that help the operators 
to organise their work and perform well. Additionally, it is crucial to provide this call center 
with qualified and skilled staff that can satisfactorily assist customers with their requests or 
enquiries.  
Before answering the first part of research question, “What is the role of the customer to 
increase the chance of financial sustainability in the water sector?” it is very important to 
assess the hotline in terms of customer awareness and operator performance.  
Table 7-72. Frequency of Customer awareness of Call Center 
Are you aware that there is a call center available 24 hours a day to receive customer calls for any enquiries 
or complaints? 
 Frequency Percentage Valid Percentage Cumulative Percentage 
Valid Yes 356 58.4 58.4 58.4 
No 254 41.6 41.6 100.0 
Total 610 100.0 100.0  
 
 
Table 7-73. Frequency of Customer Interaction with Call Center 
Have you ever dealt with this hotline? 
 Frequency Percentage Valid Percentage Cumulative Percentage 
Valid Yes 168 27.5 27.5 27.5 
No 442 72.5 72.5 100.0 
Total 610 100.0 100.0  
 
 
The results presented in table (7-71) show that the total participants who aware that there is a 
call center is just 356 (58.4%) out of 610, compared to the number of participants (555 out of 
610, 91%) who would like to play a role in increasing the chance of financial sustainability. 
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Moreover, as shown in table (7-72) that out of 356 participants who aware of the hotline, only 
168 (47.2%) dealt with the hotline. Therefore, we can conclude that the total number who 
dealt with the hotline is only 168 out of 610 with rate of 27.5% compared with 91%. Thus, 
the gap is clear and needs to be considered.  
 
 
Figure 7.49. Comparison Chart 
 
After analysing the customer awareness of the call center, it is important to assess the call 
center through the performance of the operator. The previous results indicate that the total 
samples who participated to assess the performance of the call center operator are only 168. 
The analysis identifies participant satisfaction level through seven criteria as follows: 
- Operator’s‎ Knowledge: this criterion ranked second among other criteria with a 
mean of 3.34. Operator knowledge is very important to the customer in order to 
enable him to play a role in increasing the chance of financial sustainability. 
- Operator’s‎ Politeness: the mean of this criteria shows it is very important to the 
customer (7-72) and has first score with a 3.91 mean. The results presented in the 
table show the majority of participants are satisfied with their operator’s politeness; 
i.e. 89/168 are satisfied and 37/168 participants are very satisfied.  
- Promptness & Accuracy: this item shows a mean of 3.20 and ranked third after 
operator knowledge. The results show that a total of 52 out of 168 participants are 
satisfied and 14 are very satisfied. 
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- Time to Direct Calls: the mean score of this criterion (3.13) shows that it comes in 
fourth for importance. This is clear from the results presented in the below table (7-
73) as 46 out of 168 participants are satisfied and 15 are very satisfied. 
- Time to Solve Problem: this item scored a mean of 2.88 and ranked sixth. The results 
presented in table (7-73) show that 41 out of 168 participants are satisfied and only 11 
are very satisfied. 
- Time to Receive Feedback: According to results presented in table 6, this item ranks 
last with a 2.66 mean. The results presented in table (7-73) of satisfaction level show 
that there is convergence to some extent with previous criteria of the satisfied and 
very satisfied levels with 41 and 11 respectively. 
- Necessary Action: This criterion has a mean 3.10 and ranked fifth. Table (7-73) 
shows that 48 out of 168 participants are satisfied and only 16 are very satisfied.      
 
Table 7-74. Hotline Areas for Improvement 
Items N Satisfaction level Mean  
Statistic Very  
Dissatisfied 
Dissatisfied Normal Satisfie
d 
Very 
Satisfied 
Statistic 
Knowledge of 
Operator 
168 5 
37 44 60 22 3.34 
Operator Politeness  168 
0 10 
32 89 37 
3.91 
Promptness & 
Accuracy 
168 
10 27 
65 52 14 
3.20 
Time to Direct Calls 168 
9 37 
61 46 15 
3.13 
Time to solve Problem 168 
20 45 
50 41 12 
2.88 
Time to Give 
Feedback 
168 
41 
38 37 41 11 
2.66 
Necessary Action 168 
19 
26 59 48 16 3.10 
 
 104 
220 348 377 127  
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Table 7-75.Descriptive statistics of Hotline Issues 
 
N Range Mean Std. Deviation Variance 
Statistic Statistic Statistic Std. Error Statistic Statistic 
How satisfied are you with 
Operator Politeness? 
168 3 3.91 .062 .803 .645 
How satisfied are you with 
Operator’s Knowledge? 
168 4 3.34 .081 1.054 1.112 
How satisfied are you with 
Promptness & Accuracy? 
168 4 3.20 .078 1.005 1.009 
How satisfied are you with 
Time to Direct Calls? 
168 4 3.13 .079 1.028 1.056 
How satisfied are you with 
Necessary Action taken? 
168 4 3.10 .087 1.128 1.272 
How satisfied are you with 
Time to solve Problem? 
168 4 2.88 .087 1.126 1.267 
How satisfied are you with 
Time to Get Feedback? 
168 4 2.66 .098 1.266 1.603 
Valid N (list-wise) 168      
 
7.8.2. Customer Role to Increase the Chance of Financial Sustainability 
Customer role in this research could be represented as reporting any leakage or defects 
observed in the water network or in one of its accessories such as a pumping station, well 
field, gate valves, fire hydrants, etc. Reporting the leakage or defects should be through the 
hotline or any of the water district offices. This section is designed to analyse the gap in the 
first research question “What is the role of the customer to increase the chance of financial 
sustainability in the water sector?” It is the next step after analyzing the gap of hotline 
performance as illustrated in section 7.8.1.  
7.8.2.1. Reporting Leakage 
Based on the frequency results mentioned in section 7.4.1., it shows that the vast majority of 
participants would like to play a role in increasing the chance of financial sustainability with 
a rate of 91% (555/610), while only 9% (55/610) would not. This high rate proves that the 
customer has the willingness to participate. Besides the customer’s willingness, this study 
identifies two types of reporting - leakage and defects. Leakage reporting covers six roles and 
eleven under defects reporting.     
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Table 7-76. Financial Sustainability Items for Improvement 
 N Range Mean 
Std. 
Deviation Variance 
Statistic Statistic Statistic Std. Error Statistic Statistic 
Will you inform your neighbor of any 
leakage inside his premises? 
610 1 1.41 .020 .492 .242 
Will you inform the call center of any 
leakages in network accessories? 
610 1 1.37 .020 .483 .233 
Will you inform the call center of any 
leakages in pumping mains OR 
transmission? 
610 1 1.36 .019 .480 .230 
Will you inform the call center of any 
leakages in distribution lines? 
610 1 1.32 .019 .469 .220 
Will you inform the call center of any 
leakages in your neighbor’s service line? 
610 1 1.23 .017 .421 .177 
Will you inform the call center of any 
leakages in your service line? 
610 1 1.10 .012 .307 .094 
Valid N (list-wise) 610      
 
 
 The table (7-75) shows descriptive statistics of leakage reporting roles that could be played 
by the customer. The following has been observed: 
- Inform the neighbor of any leakage inside his premises ranked first in importance 
with a mean of 1.41, 
- Reporting leakages in network accessories has a mean of 1.37, followed by leakage 
pumping mains or transmission with mean of 1.36, 
- Reporting leakages in distribution lines is important due to its mean of 1.32, and 
leakages in neighbor’s service line had a mean of 1.23. 
- Leakage in customer’s service line shows less importance due to its value of mean 
1.10. 
Also, it is observed that factors which more directly affect the customer have the lowest 
values of mean and vice versa. In other words, the more important ones for PAEW to focus 
on are the roles with the highest means. Figure (7.50) below is used to illustrate the difference 
between the leakage roles graphically.  
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Figure 7.50. Financial Sustainability items (Leakage) for improvements 
7.8.2.2. Reporting Defects 
The second part of the first research question is to analyse the customer roles of reporting 
defects in the water network. This part covers eleven roles that could be played by the 
customer to increase the chance of financial sustainability. 
Table 7-77. Financial Sustainability Items (Defects) for Improvement 
Will you inform the call center of 
any …  
N Range Mean Std. Deviation Variance 
Statistic Statistic Statistic Std. Error Statistic Statistic 
Defects in Well Fields? 610 1 1.51 .020 .500 .250 
Defects in Pumping Station? 610 1 1.46 .020 .499 .249 
Defects in Neighbor’s Meter? 610 1 1.42 .020 .494 .244 
Defects in Pumping Mains OR 
Transmission Lines? 
610 1 1.40 .020 .489 .239 
Vandalism or theft in Pumping 
Station? 
610 1 1.35 .019 .477 .227 
Defects in Network Accessories? 610 1 1.34 .019 .474 .225 
Vandalism or theft in Well 
Field? 
610 1 1.33 .019 .470 .221 
Defects in Distribution Lines? 610 1 1.31 .019 .463 .214 
Defects in Your Neighbor’s 
Service Line? 
610 1 1.26 .018 .439 .193 
Defects in Your Meter? 610 1 1.10 .012 .305 .093 
Defects in Your Service Line? 610 1 1.10 .012 .294 .086 
Valid N (list-wise) 610      
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Based on the results presented in the descriptive statistics table (7-76) of defect reporting 
roles that could be played by the customer, the following observations have been noted:  
- The mean results are organized in descending fashion in terms of importance and 
priorities, beginning with defects in well fields with mean of 1.51 and ending with 
defects in the customer’s service line with mean of 1.1. 
- The same mean results of 1.10 have been recorded for both defects in customer’s 
water meter and his service line. Both of these items affect the customerdirectly. 
- There is a slight mean difference of 0.02 between defects in neighbor’s water meter 
(1.42) and pumping mains (1.40), and a difference of only 0.01 between the item of 
vandalism or theft in pumping station (1.35), defects in network accessories (1.34), 
and vandalism or theft in well fields (1.33).  
- Defects in pumping station ranked second in terms of importance to the water utility 
with mean of 1.46, defects in distribution line ranked eighth with a mean of 1.31 and 
ninth for defects in neighbor’s service line with mean of 1.26. 
We can conclude that the more direct the effects, the less value of the mean and the high 
value of the mean translates to more importance for the water utility. Figure (7-51) below is 
used to illustrate the difference between the defects roles graphically.  
 
Figure7.51. Defects Items for Improvement 
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7.8.2.3. Conservation 
Using water efficiently is one of roles that could be played by the customer to increase the 
chance of financial sustainability in the water sector. After frequencies analysis for 
conservation enquiries and cross tabulation and chi-square tests were carried out to identify 
the relationship between demographic variables and conservation enquiries, it is appropriate 
to analyse potential water utilization for improvements through mean results.    
 
Table 7-78. Potential Water Utilisation for Improvement 
 
N Range Mean Std. Deviation Variance 
Statistic Statistic Statistic Std. Error Statistic Statistic 
Outdoor area & Car 
washing 
522 4 4.03 .058 1.333 1.777 
Gardening 522 4 3.54 .053 1.204 1.451 
Laundry 522 5 2.93 .046 1.042 1.085 
Kitchen/Cooking 522 4 2.48 .056 1.274 1.624 
Toilets/Bathrooms 522 4 2.01 .054 1.229 1.510 
Valid N (list-wise) 522      
 
The above table (7-77) shows descriptive statistics for customer water utilisation and the 
following observations have been noticed: 
- The mean results are organized in a descending fashion in terms of importance and 
priorities, beginning with outdoor area & car with a mean of 4.03 and ending with 
toilets & bathrooms with a mean of 2.01. 
- The results show that there is no similarity between mean records and therefore each 
utilisation has an individual rank of importance. 
- The differences between the means are not identical and thus all the records are 
divergent.  
- The results shows that the outdoor area and car washing has the highest importance 
and more conservation is needed. 
- Gardening has the second priority of importance targeted for conservation followed 
by laundry.  
- Kitchen/cooking ranked at the fourth level of importance with a mean of 2.48, and 
lastly toilet water utilisation with a 2.01 mean.  
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Finally, it is noted that the more water use, the more conservation is needed. Figure (7-52) 
below is used to illustrate the difference between the water utilizations graphically.  
 
 
Figure 7.52. Potential Water Utilisation for Improvement 
 
7.8.2.4. Method of Encouragement 
This part of the study mentioned seven methods that are targeted to encourage the customer’s 
efficient use of water. The participant is requested to rank these methods in order of 
efficiency. The results are presented on the following table: 
 
Table 7-79. Methods of Encouragement 
Descriptive Statistics 
 
N Range Mean Std. Deviation Variance 
Statistic Statistic Statistic Std. Error Statistic Statistic 
Community events 610 6 5.24 .078 1.937 3.754 
Newspaper 610 6 4.21 .065 1.609 2.590 
Radio  Campaign 610 6 4.08 .076 1.882 3.541 
Distribution of water saving 
devices 
610 6 4.08 .083 2.038 4.152 
Leaflets and posters 610 6 4.02 .074 1.829 3.346 
Face-to-face discussion 610 7 3.92 .076 1.885 3.554 
TV Campaign 610 6 2.44 .071 1.750 3.061 
Valid N (list-wise) 610      
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Based on the results presented on descriptive table (7-78), the following observations have 
been noted: 
- The mean results are organized in a descending fashion in terms of importance and 
priorities, beginning with community events with a mean of 5.24 and ending with TV 
campaign with a mean of 2.44. 
- The same mean results of 4.08 have been recorded for both radio campaign and 
distribution of water saving devices. They are ranked at the third level of importance 
led by newspaper with a mean of 4.21.   
- Leaflets & posters and face-to-face discussion ranked at fifth and sixth levels of 
importance respectively, followed by TV campaign in last place 
Figure (7-53) below is used to illustrate the difference between the methods of 
encouragement graphically.  
 
Figure 7.53. Methods of Encouragement 
 
The graph shows slight convergence between the five methods of newspaper, radio 
campaign, distribution of water saving devices, leaflets and posters, and face-to-face 
discussion.   
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7.9. CHAPTER ANALYSIS 
This chapter presents the analysis of quantitative data which was collected via questionnaire 
distributed among water sector customers in Wilayate Seeb, in order to answer two parts of 
these research questions: 
1- What is the role of the customer to increase the chance of financial sustainability?  
2- What are the customer’s expectations that increase the chance of financial 
sustainability?  
The analysis is carried out in detail and presented through the following: 
- Frequency analysis: this section covers the frequencies of the whole collected data 
designed to answer the research enquiries. 
- Cross tabulation and chi-square tests: this section is used to identify the relationships 
between the demographic variables and complaint management, customer 
participation to increase the chance of financial sustainability, and conservation. 
- Correlation analysis: this section is used to find the association and strength of 
relationship between customer participation (leakage and defects items) and customer 
expectations. 
- Gap analysis: this section is included to determine the gap in hotline performance and 
customer participation to increase the chance of financial sustainability.  
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CHAPTER 8: DISCUSSION OF QUALITATIVE AND   
QUANTITATIVE FINDINGS 
 
8.1. CHAPTER INTRODUCTION 
This chapter aims to discuss the findings from the analysed data presented in chapter six and 
seven. In order to ease the mission of discussion, it is very appropriate to remind the reader of 
the research question. The primary research question is: 
“How‎can‎financial‎sustainability‎be‎achieved‎in‎the‎water‎sector‎in‎the‎Sultanate‎
of‎Oman?” 
The main research question, which is further broken down into sub-questions to aid this 
research are: 
Sub-question 1: How could water tariff be improved to achieve financial sustainability? 
Sub-question 2: What are the customer expectations that may encourage the customer to 
pay? 
Sub-question 3: What is the role of the customer to increase financial sustainability? 
This research is carried out to find out how to help the water sector in the Sultanate of Oman 
to overcome the difficulties of financial sustainability, represented by the Public Authority 
for Electricity and Water (PAEW). These difficulties are set out in terms of an appropriate 
water tariff, factors which encourage the customer to pay, and the role of the customer to 
increase the chance of financial sustainability. A comprehensive survey was undertaken to 
give statistical insight and a numerical outlook to explore the role of the customer and his 
expectations to increase the chance of financial sustainability. Additionally, in-depth 
qualitative interviews are carried out with decision makers in the water sector and related 
parties in the Sultanate in order to explore the appropriate water tariff and the roles of PAEW 
and customers. In this chapter, the researcher will discuss the following: the concept of 
financial sustainability, the role of the PAEW to increase the chance of financial 
sustainability, an appropriate water tariff, the role of the customer, and customer 
expectations.    
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8.2. SUSTAINABILITY 
Before the main discussion, it is essential to approach the concept of financial sustainability. 
The findings of this study show that there are two different views: both economic and 
financial sustainability.  Economic sustainability is mentioned by the executive decision 
makers in the water and electricity sectors and recommended for use instead of financial 
sustainability, because the term “economic” is more comprehensive than “financial” and 
covers other aspects. 
“But I think when we talk about economic, yes we talk about cash but also we talk about 
something like a measure of welfare defined in relation to productive efficiency, and, pricing 
efficiency”. (Interviewee 19)    
While other views define financial sustainability from different perspectives:    
1- Service revenue should cover the whole cost of water without any intervention,  
2- Availability of budget from service revenue or from any other source such as 
subsidy, and 
3- The third view differentiates between the for-profit organisation and the non-
profit organisation. 
8.2.1. Economic Sustainability 
As mentioned above, two of the interviewees acknowledge that economic sustainability is a 
more appropriate term for use.  This view is compatible with what is mentioned in the 
literature. Economic sustainability is broader in scope than financial and concerns other 
issues rather than simply financial (Spangenberg, 2005). Economic sustainability extends 
beyond the boundaries of the single organisation, and takes into account activities in and 
outcomes for societies at large (Tuppen & Zadek, 2000). According to Doane & Macgillivray 
(2001), there are two ways to approach economic sustainability - the first starts with how the 
organisation stays in business and approaches the issue from the inside of the organisation. 
The second approach looks at the economic impacts the organisation has on society and 
outside views. Meanwhile, to manage economic sustainability the following considerations 
should be taken into account:  
 The financial performance of the organisation, 
 The way the company manages intangible assets, 
 Its influence on the wider economy, and 
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 The way and influence to manage social and environmental impacts. 
8.2.2. Financial Sustainability 
The second approach of sustainability is the financial one. The findings show three different 
views of financial sustainability. These are as follows: 
1- Financial sustainability: the financial capability of an organisation to meet its 
obligations in terms of providing the acceptable water service and meet the future 
demand. The water service revenue should cover the whole cost of water including 
social, environmental, and economic costs. 
“Financial sustainability in its basic form is making sure that the revenue from the 
service can pay for operating the service and any expansion required to keep that on 
operating order including all the costs of economic, environmental and social” 
(Interviewee 2) 
 
This definition is compatible with what is mentioned by Tbilisi (2008) - financial 
sustainability of water service is to maintain the existing service and develop new 
infrastructure to meet the increased or required demand and therefore sustain life.  
In this concept, the revenue generated from the services should cover the whole life cost of 
water and this includes economic, environmental, and social costs. This definition involves 
zero subsidies from outside the utility or nil financial intervention from other organisations. 
This definition competes with profit-based organisations which look to cover the whole life 
cost from the product or service income. Also, this definition is more comprehensive and 
covers the cost of service even for the long term (i.e. from the cradle to the grave, cost of 
future investments in new production plants, new water projects, rehabilitation projects and 
cost of  disposal). Currently, this approach is very difficult to apply in developing countries 
because of the high level of water tariff. This concept reflects covering the whole life costing 
of water service. It seems to be more appropriate to industrial countries where the customer 
pays the full cost of service and the water utilities are fully independent. 
2- Financial Sustainability: The second view concerns the availability of the required 
budget to cover the whole cost of water. The concerned budget could be from service 
revenue itself, or from revenue plus the subsidy guaranteed by the government. 
“ Financial sustainability means the require budget for the sector which is available 
either from the income of sector itself which can cover the budget or the cost or the 
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income plus the subsidy which come from the government to subsidy the sector in 
order to give continuous service to the public” ( Interviewee 9) 
It is clear that this view runs counter to the previous one, “The financial sustainability means 
that at least you can recover your cost. I mean the whole life cost such as the production and 
maintains cost and the operation. It is including the economic cost and environmental cost 
and social cost, all these costs, the whole life cost. If there is support or subsidy that does 
not mean sustainable and will never sustain” (Interviewee 14) 
There is no mention in the literature that reflects this definition of financial sustainability. 
While, some interviewees link service sustainability with financial sustainability arguing that 
that there is no sector without financial sustainability. “The Water sector and other sectors, 
without FS cannot have service …. As long as the government pays its part and the customer 
pays its part you have the FS for the sector and without Financial Sustainability, there is no 
sector”. (Interviewee 2) 
The above arguments could be right to some extent if the water sector’s supply is linked with 
financial sustainability.  Some of these cases are in developing countries that have the 
financial capability to support the water sector and other services and there is no need to 
burden the customer with the whole cost of water service. This concept is most likely in 
many of developing countries like GCC countries and others that pay a part of service costs. 
But, there are some disadvantages in adopting this concept of financial sustainability as 
follows: 
1- There is a threat of service disruption in case of bankruptcy or if the government 
encountered any situation where revenue is reduced - it cannot pay the subsidy and 
the quality of service will drop dramatically. 
2-  This concept does not encourage the customer to conserve and use water in an 
efficient way, as the water is provided with a low tariff. The customer will not be 
encouraged to utilize other sources of water to irrigate plants as the potable water is 
provided at low cost.  Extravagant use of water may deprive others who may have 
critical needs for their life sustainability. 
3- The subsidy should go to people who cannot fully afford the water cost, especially in 
a country where a lot of energy has to be expended to produce cubic meter. The focus 
should also extend to sustaining the life of future generations. 
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4- While there is a guaranteed subsidy, there is poor run of the sector. There is no 
efficient utilization of resources, more consumption of energy, more destruction of 
ecological systems, and therefore a lack of financial sustainability. 
5- This view does not reflect the scarcity of water and thus the customer consumes water 
inefficiently. The challenges mentioned in chapter one will not be overcome if the 
subsidy is continued and covers all customers. Moreover, with an increased 
population and huge development in other productive sectors, the government 
becomes unable to meet the demand and extend the service to other areas.      
 
3- Financial Sustainability: The ability of an organization to continue its business in 
line with its objectives depends on whether the business is for-profit or non-profit. It 
shows that this concept is more practical and realistic than the previous one. It 
matches the first one to some extent, as both of them concern the coverage of the 
whole cost including the economic, social, and environmental costs. There is only a 
slight difference to differentiate between the for-profit and non-profit organisation.  
 
The literature  acknowledges this concept, according to León (2001) p14, “In our view, the 
financial sustainability of a non-profit organization is its capacity to obtain revenues in 
response to a demand, in order to sustain productive processes at a steady or growing rate to 
produce results and to obtain a surplus. It must be kept in mind that financial sustainability 
may be achieved at the project, program or organizational level”.  
This is for non-profit organisations, while in the case of for-profit organisations; the first 
concept of financial sustainability is applicable.  
To conclude, the most appropriate concept of financial sustainability is the adoption of “non-
profit organisation” as most of the water sectors are government entities and still need some 
support, whether it is financial or political. It is right that economic sustainability is more 
important and comprehensive to adopt as opposed to financial sustainability, but the sector in 
Oman is not mature enough yet to do so, as PAEW is both the service provider and regulator. 
The second concept of financial sustainability is not more applicable and not mentioned in 
literature. The concept does not encourage the sector to be self-sufficient and forces the 
sector to be under the government umbrella, and therefore customers are not consulted.      
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8.3. WATER TARIFF 
A water tariff is the key driver in achieving financial sustainability. As mentioned in section 
2.9.1.1., it shows the level of income that is paid by the customer to the service provider and 
is designed to achieve many objectives such as (Cardone & Fonseca, 2003): 
 Cost recovery for the service provided and future investments,  
 Ensuring access to potable water for all customers, and 
  The tariff also is designed to educate the customers about the scarcity of water and 
push them towards conservation.  
Other objectives mentioned by Boland & Whittington (2003), refer to the same section. 
The current water tariff adopted by PAEW is a flat tariff and has lasted for a long time, and 
was suitable at the time it was introduced. The current situation is much different. The cost of 
projects has increased in the areas of production, operation and maintenance activities. 
Moreover, there is a need to improve the performance of the sector, create efficiencies, and 
establish a robust water organisation that can depend on its revenue.  There is a common 
consensus among the PAEW as well as external parties that the existing water tariff is not 
appropriate to achieve financial sustainability.  The results analyzed in chapter six, section 
(6.4) shows that there are two different approaches in a water tariff: the increasing block tariff 
and cost reflective tariff. Although the majority of interviewees recommend the adoption of 
IBT in order to achieve financial sustainability, it is not appropriate for PAEW because of its 
disadvantages in directly subsidizing all categories of customers. The subsidy should be 
directed only to those who need it. The outcomes of interviews show that all the options are 
not effective in minimizing the subsidy and not encouraging the efficient use of water. The 
second approach which is new to launch is the cost reflective tariff. The CRT is 
recommended by more executive interviewees, is more effective for PAEW, and designed to 
manage the subsidy injected by the government as a result of increased water demand. Based 
on that, this discussion will focus only on the cost reflective tariff. 
8.3.1. Cost Reflective Tariff (CRT) 
The outcomes stated in chapter six, section (6.4.2), show that the proposed CRT is “the 
amount charged by the PAEW for providing water service to the customer, where such tariffs 
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are calculated periodically on the basis of rules prescribed by the PAEW”. The amount 
represents the actual cost of water service which could be shown by the following equation: 
 Cost Reflective Tariff (CRT) = Pc + Tc + Dc + Ac 
 Where, 
 Production costs (Pc)  which include fuel, chemical, and other related costs such as 
construction & land costs  
 Storage costs (Sc) which cover the costs of reservoirs at desalination plants, pumping 
storage, and distribution storage,  
 Transmission costs, Tc 
 Distribution costs (Dc), and,  
 Administration cost of supply (Ac).  
As shown basically, the CRT components cover the whole cost of water service provided to 
customer premises. Meanwhile, it works to reduce the subsidy to its minimum level and 
directed only to those who need it. This approach could be applied in many developing 
countries in which the government subsidise the poor customers directly through social 
authorities. The wealthy people and other business sectors are obliged to pay for the full cost. 
Concurrently, the subsidy will be directed in the right manner and to whom they have 
intensive needs. In many of industrial countries, this approach could be more appropriate. 
8.3.1.1. CRT Implementation 
As a first initiative, the PAEW proposes to introduce the CRT for commercial and industrial 
uses from a definite date determined by the Authority itself and could be imposed on 
consumers who, for example, consume in excess of 100 cubic meters per month.  Moreover, 
the CRT could be applied in Muscat governorate where there is high demand and extensive 
development in commercial and industrial sectors. 
8.3.1.2. Subsidized Tariff versus Cost Reflective Tariff 
A current subsidized water tariff has been in place for a number of years without any 
adjustment for changes in inflation, the actual cost of water production, storage, transmission, 
distribution, and supply. High demands on water service and policy decisions to improve the 
quality of service are exerting upward pressure on the water sector’s expenses and subsidy. 
Therefore, there is a need to look forward and critically review the water pricing.  The 
285 
 
subsidized tariff does not reflect the efficient use of water and thus increases the investment 
bill. The figure below shows a simple presentation in which water demand is a function of 
price. The two approaches of water tariff, subsidized tariff (Ts) and the Cost Reflective Tariff 
(Tcr) are represented. 
 
 
 
 
 
 
 
Figure 8.1. Low Tariff Means High Demand 
 
The graph represents the relationship between water tariff and water consumption: the water 
consumption is higher with a subsidized tariff: Qs> Qcr. Meanwhile, the water cost is higher 
with a subsidized tariff and this implies a low projected profit. Without subsidy, the project 
would not take place for implementation. As a result, subsidized water tariff encourages 
inefficient use of water and therefore increases the size of investment. This is represented in 
the figure below. 
 
 
 
 
 
 
 
 
Figure 8.2. Subsidized Investment Mean High Consumption 
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It is clear that the subsidized investment leads to higher consumption. The consumer with a 
subsidized tariff does not recognize the value of water and its scarcity. One of the most 
important objectives to adopt an appropriate tariff that reflects the actual cost is recognition 
of the water source as scarce and in need of protection, and to use the service wisely and 
therefore make it sustainable.  
From what is mentioned above, there is a need to adopt the cost reflective tariff (CRT) at 
least for industrial and commercial use as a first step for the following: 
1- The current water tariff (subsidized) does not encourage the efficient use of water. 
Commercial and industrial customers utilize potable water more with a subsidized 
tariff than they would if charged the actual cost (CRT).  The subsidy should be 
directed to those who need it most.  The subsidy is provided for low income people to 
get consistent access to water service and have their basic water needs met.   
2- Most of the water production in Oman mainly depends on seawater desalination in 
plants that consume domestic natural gas. This source becomes very limited and there 
is a signal from the Ministry of Oil and Gas that no more gas supplies are available 
for new construction. Thus, the water and electricity sectors should look forward for 
their investments economically.  
3- Adopting the CRT to commercial and industrial uses will motivate making effective 
directives and monitoring of such subsidies and to quantify them.  
4- While there is business generated from the commercial and industrial use of water, 
there is no excuse to refuse the adoption of the cost reflective tariff.   
After all this, it is clear that there is a need to adopt the CRT in the PAEW in order to 
improve its efficiency as water is an essential input for life sustainability.  It is essential for 
all life activities, and for other productive sectors such as agriculture, health, industrial, and 
others. So, maximum effort should be made in order to protect this source and maintain it for 
current and future generations.  The PAEW believes that all customers have the responsibility 
of using the water efficiently. The water industry in the Sultanate is mainly dependent on 
desalination plants in which the production of cubic meter is prohibitively expensive and this 
leads to increased sector costs and thus the subsidy. So, the CRT approach is designed to 
reduce future sector costs in terms of subsidy and inefficient use of water. 
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8.4. ROLE OF CUSTOMER TO INCREASE THE CHANCE OF FINANCIAL 
SUSTAINABILITY 
As mentioned in section 7.3.3, before predicting the customer’s participation in financial 
sustainability in the water sector, it is very appropriate to assess the call center in terms of 
customer awareness and its performance. This section discusses the way that PAEW 
customers in the Sultanate inform the call center when they observe any leakages or defects 
in the PAEW water network and its accessories, and how the complaints are handled by 
them. It involves the customer’s awareness of the call center and his satisfaction in terms of 
the operator’s knowledge, politeness, promptness, and accuracy and time in diverting the call 
to the relevant department, time taken for feedback and update, and the necessary action 
taken to deal with complaints.  
8.4.1. Complaint Management/Assessment of Call Center 
Analysed data in chapter 7, section (7.3.3) shows that out of 610 participants, 356  (58.4%) 
are aware that there is a call center available 24 hours a day to receive customer calls for any 
enquiries or complaints, whilst 254/610  (41.6%) are not aware. Moreover, the analysis 
shows that only 168 participants out of 356 (47.2%) have dealt with the hotline and 188/356 
(58.2%) are not experienced with it. Referring to the total number of customers that dealt 
with the hotline is 168 out of 610 (27.5%) while 73.5% have not. This lack of participation 
could be justified by the following: 
1- Lack of Awareness: the above results show that there is a substantial lack of 
awareness that should be rectified by the PAEW to educate the customer to be 
responsible and help him to play his role effectively. Also, the qualitative analysed 
results show that the majority of involved interviewees stated the lack of customer 
awareness as a factor: 
“The awareness that may help to make financial sustainability….. Making the 
customers aware about the all things is too important to be so closed with you as an 
organization and that’s sure will help”. (Interviewee 9) 
“Awareness may be in both sides”. (Interviewee 3) 
So, there is compatibility between the qualitative and quantitative analysed results, that 
there is a lack of awareness from PAEW that should be remedied in order to educate the 
customer and encourage him to play a role through the hotline to increase the chance of 
financial sustainability. 
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2- Poor Communication: the above result shows also that there is a gap between the 
customer and PAEW that should be bridged. The researcher found this gap not only 
when contacting customers through the survey, but also fortunately when carrying out 
the qualitative study with key decision makers in the water industry in Oman.  
“Good communication for any aspects of breakdown, disconnection, meter 
problem …etc.” (Interviewee 12) 
“Also, I think communication is another important issue that encourages the 
customer”. (Interviewee 4) 
Ojo (2011) stated that communication between the service provider and the customer 
is crucial for the business to survive. The customer has to be provided with required 
information about the product or service and he ought to give feedback about his 
satisfaction. 
8.4.2. Hotline Performance 
A total of 168 out of 610 participants assessed the performance of the call center. As 
mentioned above, the hotline performance was assessed in terms of the following: 
 Operator’s‎Knowledge: operator knowledge figures in chapter seven show positive 
results of customer satisfaction of operator knowledge. Just 42 out of 168 (25%) are 
not satisfied. This may be because they dealt with new staff who may not yet have 
had sufficient training.  
 Operator Politeness: figure (7.12) shows that very good results have been achieved 
with only 10 out of 168 participants not being satisfied. These results could be 
justified by the culture and work rules as well. Social morality among community 
members and Islamic culture play big role in respecting others and improving 
personal behaviors. According to Parasuraman et al., (1985), hired staff should be 
polite, respectful, friendly, and aware of how to interact with customers appropriately. 
The customer should have a warm welcome, and his view should be considered (refer 
to section 2.12.1). 
 Promptness & Accuracy: 37 out of 168 participants are not satisfied with the 
promptness and accuracy with which their call was directed to the relevant 
289 
 
department. This may be because sometimes there are many breakdowns and 
therefore a large number of calls can come in at the same time. 
 Time to solve the problem: this item relates to the previous one to some extent. The 
results shows that 65 out of 168 (39%) are not satisfied with problem resolution time. 
As there are many breakdowns at the same time, there are many calls from customers, 
which results in a delay in solving the problem as only three teams work in the day 
time. 
 Time to get feedback: the worst results are shown in this item - 79 out of 168 (47%) 
and 37 out of 168 are normal. The normal practice in the hotline is not to give 
feedback to the customer about the complaint, which is why the dissatisfaction scale 
is high. The PAEW should act on this item to get close to the customer and appreciate 
the services provided by PAEW. Also, to give feedback to the customer about his 
complaint is a kind of recognition of his role. 
 Necessary action taken to deal with complaint: satisfactory results have been 
achieved in this item. Data shows that only 46 out of 168 (27%) of participants are not 
satisfied with the action taken. This may be because some customers are not aware of 
the kind of actions which need to take place, or in some cases due to customer 
disturbance, there is a delay in getting the service back. 
Generally, the results show “satisfied” in terms of hotline performance, although there are 
some deviations that should be rectified by PAEW. The main problem is that most of the 
participants are not experienced enough with the hotline due to the lack of awareness and 
communication. According to Parasuraman et al., (1985), the service provider should provide 
smooth access and ease of contact to facilitate the provision of service, and the service should 
be smoothly accessible even by telephone or website. Moreover, the service provider is 
requested to set convenient hours and be in a centrally accessible location. The next section 
will discuss the role of the customer to increase the chance of financial sustainability. 
8.4.3. Customer Participation in Financial Sustainability 
Customer participation in this study is expressed in term of leakage reporting, defects 
reporting, and water conservation. Analyzed results in chapter seven, section 7.4.1 show 
excellent scores of customer participation, where 91% (555/610) of participants intend to 
participate to increase the chance of financial sustainability while only 55/610 are not willing 
to. This is may be because the customer is not aware of the importance of financial 
sustainability in the water sector in terms of continuity of service and sustainability of life. 
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Presented data in table (5-7), section (5.9) shows the complaint registered in call center in 
Muscat 2012. The call center record of 23890 complaints in which 40% are broken pipe 
followed by shortage of water with rate of 35% and then 26% breakdown in service pipe 
 Leakage Network Reporting: Six enquiries are stated. The customer is requested to 
inform the call center of any leakages observed in the pumping mains or transmission 
lines, distribution lines, network accessories, the customer’s own service line, 
neighbor’s service lines, and leakages inside neighbor’s premises.  Figure (7.19) 
shows that the highest rate of participation is recorded for leakage in customer’s 
service line with 89.5% followed by 77% for neighbor’s service line, followed by 
leakages in distribution lines, then pumping mains with 64.3%, network accessories 
with 63.1%, and finally 59% for leakages inside neighbor’s premises. The rates of 
participation show satisfied results and healthy phenomena. This phenomenon could 
be justified, as there is a risk to the continuity of the service to customer premises. 
The rate of participation is very high - 89.5% in customer’s service line while only 
59% inside neighbor’s premises. In other words, the low risk of service continuity 
translates to a low rate of participation; 64.3% in pumping mains and 63.1% in 
network accessories. There is no direct risk in these two items for discontinuity of 
service. Referring to the complaints recorded in the hot line center, the data shows 
that a total of 15029 breakdown complaints. That means the customer is cooperating 
positively with PAEW and informs the call center.   
 
 Defect Network Reporting:  In this section, nine enquiries are stated. The 
customer is requested to inform the call center of any defects observed in the 
well field, pumping stations, pumping mains, transmission lines, main 
distribution lines, water network accessories, customer’s service line, 
neighbor’s service line, customer water meter, and neighbor’s water meter. 
Figure (7.21) shows that the highest rate of participation is recorded for 
defects in customer’s service line with 90.5%, followed also by defects in 
customer’s water meter. The lowest rate recorded was in well fields with 49% 
followed by 54.1% in pumping stations. The same with what was observed in 
the previous item - the more direct the risk to service continuity, the higher 
rates of customer participation. The presented data in table (5-7) section 5.9 
shows that there is many complaints recorded of defects as follow: 18 for 
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inconvenience work, 386 for incomplete asphalting, 11 for damage from burst 
pipe, 46 for safety valve frauds and 4 for illegal connections. The well fields 
and pumping stations items are not directly involved in service continuity.  
The decline in participation rate in some items in defects and leakage reporting 
could be justified through:   
 
 The direct threat of service continuity to customer premises. This is very clear 
from the rate of participation in all items, 
 Lack of awareness: the customer may not be aware of the importance of the 
integration of whole water system and its efficiency. Also, this is very clear 
from the rate of participation. This guides us to the concept that a big role 
should be played by the PAEW to increase the chance of financial 
sustainability before focusing on the role of customers. These roles are 
mentioned also in qualitative analysis by the majority of involved 
interviewees.  
“To convince the customer about the importance of financial sustainability” 
(Interviewee 21).   
 
Also, there is a role that could be played by the customer in this area by 
encouraging others. Analyzed results in chapter seven-section 7.4.1.2 show a 
“very satisfied” rate of almost 93.7% for both leakage and defect reporting.  
 
To conclude, the discussed results show that the customer’s role to increase the chance of 
financial sustainability is very important in terms of sector resources. His participation affects 
the sector performance positively as follows: 
 Informing the PAEW office of any leakage or defects would save time in maintenance 
activities; network breakdown will be confined in one place, and there is no 
complication. Therefore, this will enhance PAEW’s capability and focus its efforts to 
restore the service as soon as possible and minimize the amount of leakage. Chueng & 
To (2011) have found that customer involvement affects the perceived service 
performance.  
 Save water: when there is immediate notice of a breakdown, there should be 
immediate action taken to isolate the affected zone and take the necessary action. 
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 Minimize environmental damage: immediate action taken to repair the breakdown 
will decrease the possibility of ponds and marshes being compromised which may 
affect human health and ecological systems.   
 Minimize service interruption: prompt action taken to restore the service would 
satisfy the customer and make him more loyal, to trust the service provider and build 
a beneficial relationship. Customer satisfaction and loyalty are very important to 
increase the business of the service provider and readily accept any changes in water 
tariff as mentioned in section 2.12.2.1.  
 Immediate action taken to ensure service restoration will minimize the amount of 
subsidy and therefore minimize sector expenditures. 
As mentioned in section (2.11.1) & (2.11.2), the roles that are discussed above reflect the role 
of the customer as a source of information as on Ives and Oslan (1984), Lengnick-Hall, 
(1996); Nambisan, (2002) and Lundkvist & Yakhlef, (2004) categorisation. While in Bitner 
et al., (1997), his involvement drops under “Moderate participation”. 
Customer role is very important issue in water sector in both industrial and developing 
countries in order to increase the chance of financial sustainability. The customer could play 
the mentioned roles in all water utilities if he enabled and all the facilities are available. 
Informing the call center for any breakdown or any defects in water networks is not limited in 
developing countries but also in industrial. Reporting the breakdowns or defects will work to 
help the water utilities to shorten the time of service interruption and save water as well as 
minimize the side defects.     
8.4.4. Conservation 
Water conservation is a very important issue that can increase the chance of financial 
sustainability. As mentioned in chapter 7, section (7.4.3) the customer could play an effective 
role in terms of using water efficiently. Using water as needed and in an efficient way would 
help to increase the efficiency of the water system overall and reduce the amount of subsidy 
required. Both the quantitative survey and qualitative interviews acknowledge the role of the 
customer in conservation. 
Analyzed results in chapter seven, section (7.4.3) identify that 86% (522/610) of respondents 
could improve their water use efficiency. Also, the results show that toilets/bathrooms are the 
first place for water efficiency improvements with 48%, followed by the kitchen with 23%, 
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then the laundry and outdoor areas with almost the same figure of 10%, and finally gardening 
with 9%.  The said rates of water efficiency are expected and satisfied by the following: 
 There is an excess use of water in toilets and baths because most customers are not 
using double flash toilet and most houses are equipped with the traditional one. Many 
families let their kids bathe alone where there is no control of the use of water and 
much excess water is wasted.  
 Improving water efficiency in the kitchen is the second rate, 23%. This may be 
because many families have servants that use the water without any oversight, 
increasing the number of cooked meals with traditional water mixers (no aerator). 
 The others, laundry, outdoors, and gardening show the lowest rate because most 
houses are not landscaped. 
In order to encourage the customer to conserve water, analysed findings show that the most 
effective method for encouraging conservation is the TV campaign with 49% (297/610), 
followed by distribution of water saving devices with 17% (106/610) and finally, face-to-face 
discussion with 14% (88/610). Leaflets and posters record 10% (58/610) and the others are 
negligible rates (radio campaign (14/610), newspaper (20/610), and community events 
(29/610)).  It is not surprising that the TV campaign recorded the highest rate as all families 
have TV’s in their houses and the majority of them watch TV for one hour daily at least. 
Distribution of water saving devices is also effective because the customer observes the 
difference in water consumption physically.     
The gathered data shows that there is competence in both qualitative and quantitative 
approaches through the analysis in chapter six and seven in identifying the customer role to 
increase the chance of financial sustainability.  Both of them approved the role of the 
customer in the following:  
 Report any Leakage or Defects to PAEW (Call Center) 
“Well, the customer needs to cooperate with PAEW for instance, if there is a leak in the 
street the role of people to tell or report to the PAEW and inform them to fix it. The 
people playing a significant role to increase the chance of financial sustainability by 
reporting anything they observed to the call center because if they do not a lot of water 
will be lose”. (Interviewee 14) 
“…Report the leakage inside and outside his house by calling call center at any time; this 
covers leakage, meter problems, defects in water network”. (Interviewee 3) 
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“Reporting problem or anything, he should cooperate and report this to PAEW”. 
(Interviewee 17) 
 Water Conservation 
“Of Course, he is the consumer of service, his role today to reduce his consumption, 
conserve the water, the more consumption per account the more deficits, the more 
subsidy we need”. (Interviewee 2) 
“I think customer has a role and responsibility to conserve water and to use it 
efficiently”. (Interviewee 19) 
“…. conserve the water and this will help to make water available for everyone”. 
(Interviewee 4) 
8.5. CUSTOMER EXPECTATION TO PLAY A ROLE 
As there are roles played by the customer as mentioned above to increase the chance of 
financial sustainability, he expects something from the service provider to encourage him to 
do so effectively. Qualitative findings (section 6.4) indicate six numbers of expectations to 
play the roles. Based on the findings in chapter six, awareness is the first one that customers 
expect. Customers cannot be responsible for playing a role unless he is educated and receives 
the right message. Currently, there is a gap in public awareness that should be bridged by the 
PAEW to enable the customer play his role. Communication is mentioned as a second 
expectation that customers need. Communication with customers can help to improve their 
involvement and encourage him to increase his level of participation in financial 
sustainability. Customer communication could be through the Shura council, municipal 
council, or even through the school.  Awareness and communication could help the customer 
to appreciate the services provided by the PAEW and therefore increase the chance of 
financial sustainability. The third recommended expectation is transparency. The PAEW 
is requested to provide accurate information to the customer as he is the main key to a 
successful water business. Transparency especially in the water cost is needed to make the 
customer aware of the government’s efforts and at the same time, the scarcity of water. As a 
result, the customer will be aware of the need for financial sustainability in the water sector 
for service sustainability. The fourth expectation mentioned by the interviewees as in section 
(6.6.1) is the reliability of service. The quantitative results mentioned in chapter seven 
section (7.5.3) show that the current service is reliable (58%) while only 18% said that it is 
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not reliable. However, the reliability of service should be the first of customer expectation to 
meet, because if the service is not reliable, the customer will not be encouraged to cooperate 
with PAEW. Of course it is one of the main expectations, but currently the results survey 
indicates that the water service is reliable to some extent. The outcomes in chapter six, 
section (6.6.1) indicate that “Facilitate communication to‎ the‎ call‎ center” is the fifth 
expectation that should be met. The PAEW is requested to facilitate the call center through: 
making the customer aware of the call center and what kind of service it provides, employing 
new technology, skilled staff, a quick response, and accurate and updated data. The 
quantitative results stated in chapter seven, section (7.3.3) showed that out of 610 customers, 
only 356 were aware of the call center and only 168 out of 356 had dealt with it. So, there is a 
big gap to be bridged by the PAEW to educate customers about the call center. Facilitating 
the communication to the call center is crucial to enable the customer to play his role 
mentioned in this research. Qualitative outcomes (section 6.6.1.) show that quick response is 
the last customer expectation to play the said roles. Recognizing customer cooperation is vital 
to encourage him to continue and to maximize his effort to do his best. The customer would 
like to be appreciated through quick response, either through physical action or at least 
feedback. The customer is the key to PAEW’s business and should be considered 
accordingly. The PAEW is requested to take care of its customers and facilitate the services 
that enable the customer to cooperate and be responsible through the above mentioned 
expectations.  All the expectations stated above should be maintained at levels that satisfy the 
customer as classified by Teas (1993), refer to section (2.12.1.).  
8.6. WHAT DOES CUSTOMER EXPECT TO INCREASE THE CHANCE OF 
FINANCIAL SUSTAINABILITY? 
This section is designed to answer the third enquiry of research “What‎are‎the‎factors‎that‎
encourage‎the‎customer‎to‎pay‎in‎order‎to‎achieve‎financial‎sustainability?” 
Customer expectations are expressed in terms of customer service, billing system, and water 
services. Findings from data analysis in figure (7.31) shows that the PAEW does not 
communicate to its customers, as the majority of respondents 76% (466/610) disagree while 
only 44 agree. The customer disagreement in section (7.5.1) competes with what is 
mentioned by most interviewees as stated “Communication is very important thing that 
customer also expect from PAEW should be more efficient in its system” (Interviewee 1).  
Parasuraman et al., (1985), stated that, proper communication is very important. The 
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customer would like to be informed in language he can understand and get the information he 
requests immediately. Prompt and thorough communication about any breakdowns, 
disconnections, or meter problems is necessary.  According to Bosque et al., (2006), a variety 
of literature acknowledges the criticality of communication between the service provider and 
the customer, the more effective communication the higher the customer’s expectations are in 
a future encounter with the service (refer to section 2.12.2).  So, the PAEW is requested to 
bridge the gap of communication and develop friendly and cooperative relations with 
customers in order to play an effective role and be encouraged to pay.  
The second expectation in the customer service section is the sufficiency of emergency call 
lines. It is very important for there to be enough call lines available when the customer would 
like to complain or make any enquiries related to the water service or inform the PAEW 
about any leakages or defects in the water system. The findings show that a third of 
participants (34%) agree that there is enough call lines, while 28% disagree and 37% neither 
agree nor disagree. In some emergency cases where there are a lot of breakdowns and many 
customers are calling, the call lines seem to not be enough and this may heighten customer 
impatience and in the future not encourage them to call about any leakages or defects, which 
may cause failure to perform their role. The third expectation is the quick provision of new 
service. The customer would like to see quick response to his enquiry to build the trust with 
the PAEW. One of the customer requests presented in table (5-8) in section (5.9) is new 
connection with a total of 3657 out of 7374 which is almost 50% from the total. Parasuraman 
et al., (1985), stated that the service provider should have the required knowledge, skills, and 
capability that enable him to provide and perform the service in the right way which satisfies 
the customer (refer to section 2.12.1). The fourth expectation is the quick response to water 
meter problems. The findings show that the rate of customers who disagree is 45%, and is 
27% for both agreeing and neither. The data presented in table (5-8) shows that 3318 request 
of meter problems out of 7374 with rate of 45%. The quantitative findings of meter problems 
are symmetric with what recorded in the call center and this enhance the reliability of the 
study. According to Parasuraman et al., (1985), the service provider should set a time scale 
for the service requested by the customer, and concern the willingness of employees to 
interact with customers and respond quickly (refer to section 2.12.1). 
The results show little improvement in the fifth expectation with a rate of 51% who agree that 
the PAEW rectifies water leakages quickly. With respect to the sixth expectation (enough 
notice for emergency), it records an accepted rate of almost 50%, while 19% disagree. The 
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last expectation of customer service shows little improvement than the previous one as it 
records 54% who agree that the PAEW minimizes the disruption time, while only 17.5% 
disagree. The mentioned results are accepted in order to maximize its effort and improve the 
customer service to satisfy the customer and enable him to play his role effectively. 
Moreover, there is a general consensus between the qualitative and quantitative data showing 
that one of the customer expectations is the improvement of customer services.  “If they see 
the value of that and if they see a quick service happening to whatever they are asking or 
there is no interruption or there is a quick respond to any interruption then they will 
appreciate that this service has a value”. (Interviewee 5) 
Regarding the second section of customer expectations, (billing system) presented results in 
figure (7.32) show that few respondents agree to increase the choices of bill issuance 
frequency (2 months and quarterly) with rate of only 24%. The response in this item indicates 
that all customers would like to pay for their consumption on a monthly basis. Otherwise, it 
will be difficult for the customer to pay for the accumulated amounts of more than one 
month’s service. Furthermore, it is also for the benefit of the PAEW for the customer to make 
prompt payment. This enhances the cash flow of the Authority and may contribute to 
achieving financial sustainability. Findings for the item of increasing the choice of bill 
delivery system (email, post) shows that the majority of customers respond positively and 
would like to receive their bills by post or email with a rate of 84%. This result could be 
justified because many customers do not receive their bills on a monthly basis. Therefore, it 
very easy for OIFC to send the bills by email or post as this will save huge effort and money. 
Additionally, it is more secure to deliver the bill and make prompt payment. Findings for the 
third item of increasing the number of methods of bill payment show that the majority of 
customers would like to pay online and by mobile phone. High scores are recorded for this 
item with a rate of 88.5%. This is due to the ease and convenience of payment through the 
web and on mobile. Also, most customers would not like to stand in a queue to pay their bills 
at OIFC paying points. Removing this requirement will help customers to save their time and 
reduce many efforts. The finding for the fourth item of more detail is needed in the bill 
shows that 77% of respondents would like to see more details in their bills. These details 
could be about the real consumption rate, the real cost of water, how much the government 
subsidizes each cubic meter, etc. Providing this kind of detail is very important for the 
following reasons: it adds transparency that customers ask for, educates the customer about 
the actual cost of water, identifies the government’s efforts that should appreciated, and 
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therefore prepares the customer for a reduction in subsidy and an increase in the chance of 
financial sustainability. In contrast, the qualitative findings acknowledge transparency as one 
of the customer’s expectations that encourage him to pay. “You need to have correct bills, 
correct information about the consumption, transparency”. (Interviewee 8) 
The findings presented in figure (7.33) show the customer’s expectations in terms of water 
service. A high score is recorded for the improvement of water quality with a rate of 87% of 
respondents. This is because many customers do not trust the PAEW water supply for 
drinking purposes although it is supplied at international standards. As a result, most of them 
are buying potable water from other sources due to perceived health concerns as stated by the 
interviewees (21). Additionally, some of the complaints received and recorded in the hotline 
are because of dirty water (31 complaints according to 2013 PAEW report). In this regard, 
the main issue is not the quality of water but the lack of efforts in marketing PAEW products 
and maintenance activities to some extent. The customer would like to see physical provision 
of service and its improvement, not just vague lip service. The customer wants to see and feel 
the efforts of the service provider and facilities that help to provide the service in good 
quality (Parasuraman et al., 1985). Refer to section (2.12.2).  
  The second item concerns the availability of enough pressure. The findings in figure (7.33) 
show that 64% of respondents see that the pressure is satisfactory while 18% suffer from low 
pressure. Low pressure complaints could be justified as follows: some of the areas are 
classified as “high zones” (insufficient water supply because of high consumption, and in 
some cases, blocked pipes).  The last item in customer expectation shows that 58% view the 
PAEW’s supply as generally reliable, while 18% of respondents acknowledge that PAEW’s 
supply is not reliable. It is rational to record because there are many complaints to the hotline 
concerning the shortage of water supply, especially when there is a breakdown or any 
maintenance activities occurring in the area concerned. This happens especially to those who 
do not have enough storage on their premises or they have direct supply. The findings of 
qualitative interviews in section (6.6.1) identify this item as the first expectation, as the 
majority of interviewees acknowledge this factor. Therefore, the PAEW is requested to play a 
key role to secure the service and make it reliable.“The customer is looking to more secure 
and reliable service with high quality”.    (Interviewee 1) 
“I think one important thing is the service. They should make sure that the water is available 
in 24 hours”. (Interviewee 13) 
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As mentioned by Parasuraman et al., (1985), the service provider is expected to be reliable in 
its promises and service delivery, providing the right information in the right time (refer to 
section 2.12.2). 
There is one more expectation mentioned in the qualitative findings (section 6.5) and not in 
the quantitative: awareness. Educating the customer is very important to enable him to 
become responsible and accountable. Education should start from early stages in schools to 
develop an aware generation who understand the importance of financial sustainability in the 
water sector and at the same time, appreciate the government’s efforts in the Sultanate to 
provide safe and reliable water for all. 
These expectations are needs to be maintained and rectified in many developing countries in 
order to satisfy the customer and get their loyalty and increase their purchase. In industrial 
countries, the situation is little different. The customer is more cared and get more concerned 
from the water supplier as he represents the key of the water sector business.  
8.7. RELATION BETWEEN DEMOGRAPHIC VARIABLES AND CALL CENTER 
AWARENESS 
Analysed quantitative results in section 7.4.1 examine the relationship between the 
demographic variables (gender, age group, education level, profession, and water account 
ownership) and customer awareness. The outcomes show that there is no relation between 
gender and education level and customer awareness of the call center. However, the 
outcomes show a significant relationship between age group and customer awareness about 
the call center. This is of course because most of the community is between the ages of 25 to 
44. Thus, this is clear through survey participation; the results show that 79.1% participants 
are from the (25-44) group, while only 5.2% and 4.3% are from the (18-24) and (55-64) 
groups respectively. Also, the results show a significant relationship between profession type 
and customer awareness of the call center. This relationship could be justified by the fact that 
many government authorities and private companies have business dealings with PAEW, and 
consequently most of their employees are aware of the services provided by them. There is 
also a significant relationship between the water account ownership and customer awareness 
of the call center with a P value of 0.006. This relationship could be proven through the need 
of the call center in case of any emergency or water meter defect. So, the account owner 
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needs to call the hotline and inform them of any damage or leakages that may affect him 
directly or cause any disturbance in water service provision.  
8.8. RELATIONSHIP BETWEEN DEMOGRAPHIC VARIABLES AND 
CUSTOMER PARTICIPATION (LEAKAGE AND DEFECTS REPORTING) 
Results presented in section 7.4.2 prove that there is a significant relationship between gender 
and customer participation to increase the chance of financial sustainability. This is of course 
justified by the fact that Omani society is a patriarchal community. Therefore, men are mostly 
responsible for calling and informing the call center of any enquiries. Besides that, in Muslim 
culture, the female hesitates to use the call center as there is no female element to respond to 
her. From observations during field work, there is a reluctance of many females to complete 
the questionnaire, citing this work as belonging to the male only. However, the PAEW is 
requested to bridge this gap in order to enable more females to cooperate. Also, results show 
another relationship between the water account holder and his participation. This is a healthy 
phenomenon as most of the callers are account owners and are more affected in case of 
emergency or any breakdown that cause service discontinuity.     
Likewise, analysed results in section 7.4.3 present a significant relationship between 
customer awareness of the call center and his participation in increasing the chance of 
financial sustainability. This is of course due to his participation being linked with his 
knowledge of the hotline - how he can participate and inform PAEW about any leakages or 
defects if he does not know about the call center? The PAEW is obliged to advertise the call 
center and carry out appropriate campaigns to educate the customer accordingly.    
8.9. RELATIONSHIP BETWEEN DEMOGRAPHIC VARIABLES AND 
CUSTOMER PARTICIPATION (WATER CONSERVATION) 
Outcomes in section 7.4.4 record a significant relationship between age group and 
conservation. This relation is of course because, as mentioned above, the 25-44 age groups 
are more productive and aware of the importance of conservation.  Similarly, work 
environment could be a relevant factor - these groups read leaflets, newspapers, use 
conservation instruments and communicate with colleagues about the importance of 
conservation. The outcomes also (section 6.4.4) identify a significant relationship between 
profession and water conservation. As just mentioned, the work environment could be one 
incentive encouraging employee water conservation. From observation during data 
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collection, some employers labeled some posters in the kitchen and toilets encouraging the 
employee to save water. Additionally, they use water conservation devices.       
8.10. CUSTOMER EXPECTATIONS VERSUS CUSTOMER PARTICIPATION 
Correlation analyses in section (7.5) that predict the relation between customer expectations 
and his participation to increase financial sustainability reflect a weak relation that cannot be 
considered. The results show that all values of r
2 
are dropped in the range of -0.3 to 0.3 which 
indicate weak associations. These results are mostly expected because customer participation 
is not relevant to the expectations from PAEW. However, customer participations to increase 
the chance of financial sustainability could be justified due to culture. As a Muslim 
community, they look to the service as owned by the public and so is obliged to cooperate to 
maintain this service. During field work, the researcher directed some questions to 
participants: why would you like to participate in financial sustainability? The answer: “This 
is my duty as a Muslim and I have to cooperate with the service provider, it does not cost me 
anything, and it is a part of my nationalism”. Likewise, this could be proven through 
qualitative data collection as one of the key decision makers said “Reporting the leakage or 
defects in water network or its accessories and this part of nationalism”. (Interviewee 3) 
8.11.  CHAPTER OVERVIEW 
This chapter presents the discussion of qualitative and quantitative findings to answer the 
research question as set out in chapter two and three. The discussion is presented as follows: 
 Concept of financial sustainability: two different views emerge to define sustainability 
(economic and financial). Economic sustainability is more comprehensive in its 
scope. The water sector (PAEW) in the Sultanate is not mature enough to adopt 
economic sustainability because of the low tariff and high rate of subsidy. 
 Water tariff: the discussion guides us to favor the CRT rather than the IBT because of 
its advantages in reducing the subsidy rate, and also, to direct the subsidy only to 
those with critical need. 
 Role of customer: qualitative and quantitative findings acknowledge the role of the 
customer that increases the chance of financial sustainability in the water sector. 
There is a lack of effort on the part of PAEW to enable the customer to play an 
effective role. The PAEW should equip the call center with advanced technology and 
qualified staff.   
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 Customer expectations: there is coinciding between qualitative and quantitative 
outcomes to identify customer expectations. The results show that there is a gap that 
should be bridged by PAEW to satisfy the customer where these expectations are 
concerned. 
 Finally, the discussion presents the association between the demographic variables 
and the call center, demographic variable and customer’s role and the relation 
between customer expectations and participation.    
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CHAPTER 9: CONCLUSIONS 
 
9.1.  INTRODUCTION 
This chapter concludes the study that has been carried out to explore how to achieve financial 
sustainability in the water sector in the Sultanate of Oman, based on an appropriate water 
tariff, the role of the customer, and their expectations to increase the chance of financial 
sustainability. Drawing on a research gap identified in the literature, the main research 
question was:  
“How to achieve financial sustainability in the water sector in the Sultanate of 
Oman?” 
Qualitative and quantitative approaches were applied to answer the following research sub 
questions: 
1- How could water tariff be improved to achieve financial sustainability? 
2- What is the role of the customer to increase the chance of financial sustainability? 
3- What are the customer expectations that increase the chance of financial 
sustainability? 
Qualitative semi-structured interviews were carried out with 21 decision makers and water 
concerns from PAEW, Sultan Qaboos University, and other relevant parties. A total of 1600 
quantitative surveys were distributed among PAEW customers in Wilayate Seeb in Muscat 
Governorate to get their feedback about their participation in financial sustainability and their 
expectations. This chapter summarises quantitative and qualitative findings with research 
contributions. Likewise, it presents the limitations of the research and recommendations for 
future research. 
9.2.  RESEARCH CONCLUSIONS 
In depth qualitative interviews were carried out to identify interviewee’s views about the 
concept of financial sustainability, the role of PAEW to achieve it, improvement of the 
existing water tariff, and the role of the customer and their expectations. The outcomes show 
the following: 
 Concept of financial sustainability: two different views of sustainability emerged - 
economic and financial. Economic sustainability is recommended by two strong 
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decision makers citing that it is more comprehensive and important than financial 
sustainability and broader in scope (section 8.2.1.) According to Tuppen & Zadek 
(2000), economic sustainability extends beyond the boundaries of the organisation 
and takes into account activities in and outcomes for societies at large. Financial 
sustainability reflects the financial capability of the organisation to meet its business 
objectives and obligations. Three different views emerged from this concept. The first 
one: utility revenue should cover the whole cost of water services including social, 
environmental, and economic costs. The second view concerns the availability of the 
required budget to cover the whole cost of water; this budget could be pure revenue or 
revenue plus the subsidy. The last view differentiates between a for-profit and a non-
profit organisation (section 8.2.2.). The literature  acknowledges this concept, 
according to León (2001) p14, “In our view, the financial sustainability of a non-
profit organization is its capacity to obtain revenues in response to a demand, in 
order to sustain productive processes at a steady or growing rate to produce results 
and to obtain a surplus. It must be kept in mind that financial sustainability may be 
achieved at the project, program or organizational level”. 
 The role of PAEW to achieve financial sustainability: the study found six common 
roles PAEW can play to increase the chance of financial sustainability. These are: 
appropriate water tariff“.. Of course, the role of PAEW is to review and evaluate 
the tariff in the water sector and electricity sector”. (Interviewee 1) 
“It is good to review the tariff of providing the service to people”. (Interviewee 3) 
“Set an appropriate tariff…..”. (Interviewee 20), the efficient running of the water 
sector,“…. It is how the PAEW run the sector” (Interviewee 4). “Efficient operation 
of the sector itself”(Interviewee 21). Transparency,“… Add transparency to the cost 
structure to where the cost came from and in the same time the revenue come from”. 
(Interviewee 2), “Transparency” (Interviewee 8 & 21.) Improvement of customer 
service, continuous service provision, and finally public awareness. All the 
expectations stated above should be maintained at levels that satisfy the customer as 
classified by Teas (1993), refer to section (2.12.1.).               
 First objective: Improvement of existing water tariff: As mentioned in section 8.3, 
this objective is achieved through a qualitative finding that presents two appropriate 
water tariff regimes: Increasing Block Tariff, and Cost Reflective Tariff. Most of the 
interviewees recommended enhancing a block tariff with different improvements such 
as increasing blocks within the existing one and making adjustments to the cost 
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structure. “The rate should increase with consumption. The people should start from 
a certain amount that subsidized. …….. The more you consume the more you have to 
pay” (Interviewee 14).The second view in IBT suggests designing the first block as 
free, (basic water needs) and then priced blocks in accordance with consumption.“I 
think you need third category, the government should think about the subsidy to who 
should go. I think also Water Tariff should have link with financial status of people to 
determine the appropriate WT”. (Interviewee 21). In the IBT regime, the government 
will make direct subsidies to the water sector, or price the water in such a way that all 
consumers could benefit from this subsidy independent of their income or activities 
(section 6.4.1). This is one of the main disadvantages of IBT which this research tried 
to overcome. The second regime is the CRT which is designed to reflect the actual 
cost of water service from the first cubic meter up to the end. The CRT aims to cover 
the whole cost of water including economic, environmental, and social costs from 
cradle to grave. The proposed CRT works in an efficient way to manage and direct the 
subsidy to only those who need it, and thus reduce the subsidy accordingly (section 
6.4.2 & section 8.3.1).“In my view, the cost reflective tariff regardless of the quantity 
consumed, that will work much more efficiently than introducing other blocks or 
segments within the tariff, so a full cost reflective tariff, is in my opinion a more 
efficient and effective way”. (Interviewee 1). People who cannot secure water for their 
needs could be subsidised directly by other means such as social affairs. Of course, 
adopting a CRT requires reform actions such as separation between service regulators 
and the service provider, more investments in water infrastructure, shifting of the 
sector from public orientation to customer orientation, and improvement of water 
service.  The study also places emphasis on the steps that should be followed to 
introduce the two tariff regimes.   
 Second objective: Customer role to increase the chance of financial 
sustainability: A very wide quantitative survey was carried out to achieve the second 
objective. This survey presents three types of roles that could be played by the 
customer to increase the chance of financial sustainability:  
 Leakage reporting (section 8.4.3), and defect reporting (section 8.4.3),“…Report 
the leakage inside and outside his house by calling call center at any time; this covers 
leakage, meter problems, defects in water network”. (Interviewee 3) 
“Report leakages, defects, the people should be proactive and report the leakage 
immediately” (Interviewee 2). 
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 Conservation (section 8.4.4).“Yes, managing his consumption, conserve the water.”. 
(Interviewee 1). “…. conserve the water and this will help to make water available for 
everyone”. (Interviewee 4) The survey also mentioned another role of “payment” but, 
this, later on turned out to not be critical or a non-issue in Oman. With regards to 
leakage, the customer is requested to inform the hotline of any observed leakages in 
pumping mains, distribution lines, water network accessories, customer’s service line, 
neighbour’s service line, and leakage inside neighbour’s premises. The same was true 
with defect reporting - defects in well fields, pumping stations, and customer meters. 
The outcomes results recorded an excellent rate of customer willingness to participate 
- 91% (section 7.4.1). It is observed that the more direct the threat to customer 
premises, the higher the rate of participation and vice versa. Likewise, this role is 
generalised to make the customer more productive and to encourage others to play 
these roles. Conservation is the third role played by the customer. Research findings 
also show an excellent score in customer response to improve water use efficiency 
with a rate of 86% (section 7.4.3 & section 8.4.4).  With respect to ranking of 
potential improvements, toilets/bathrooms are the first, followed by kitchen and 
finally the laundry and outdoor areas. The same was the case with the method of 
encouragement: TV campaign has the highest score followed by distribution of water 
saving devices, and then face-to-face discussion. Additionally, there is much 
compatibility between qualitative and quantitative findings regarding this enquiry, as 
all the interviewees have mentioned the said roles in the survey.    
 Third objective: Customer expectations to increase the chance of financial 
sustainability: this enquiry is answered quantitatively by examining customer’s 
expectations from the service provider (PAEW). Three sections of expectations are 
introduced: customer service, billing system, and water service. Each of which has its 
own enquiry (section 8.5). Customer service expectations involve six aspects: 
communication, sufficiency of emergency call lines, fast provision of new service, 
response to water meter problems, notice for emergencies, and minimisation of 
disruption time. Customer service outcomes show that there is a gap between PAEW 
and its customers, especially in the areas of communication, quick response to water 
meter problems, and provision of new services. With respect to the billing system, the 
customer expects the following from PAEW: increase number of bill payment 
methods, increase number of paying points, increases the number of choices in bill 
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delivery, more details in the water bill, and finally more clarification of the bill 
language. Regarding water services expectations, customers look to have acceptable 
water quality, enough pipe pressure, and a reliable water source (section 8.6). “The 
customer looking to more secure and reliable service with high quality”.    
(Interviewee 1). “Continuity of service, good quality” (Interviewee 4). The qualitative 
findings also identify most of the customer expectations in other means, thus there is 
consensus between the quantitative and qualitative data.   
9.3.  CONTRIBUTION TO KNOWLEDGE 
According to Easterby-Smith et al., 2004, research contributions are made through four 
strategies of conceptual development.  
Consequently, this research adds an important contribution to the body of knowledge on 
financial sustainability in terms of the water tariff, customer roles, and customer expectations. 
Research contributions can be identified as follows: 
1- A new concept of financial sustainability has emerged - “financial sustainability is 
the availability of the required budget to run the sector efficiently”.  This budget 
could be from service revenue only, or from subsidy and service income 
combined. This concept is more applicable in developing countries (lower 
income) but also in higher income countries in which case the country can support 
the services (section 8.2.2). “ Financial sustainability means the require budget 
for the sector which is available either from the income of sector itself which can 
cover the budget or the cost or the income plus the subsidy which come from the 
government to subsidy the sector in order to give continuous service to the 
public” ( Interviewee 9) 
2- This research has identified a new regime in water tariffs. This; cost reflective 
tariff (CRT) is seen as more appropriate for water service providers, with social 
affairs to provide subsidies directly to needy households, instead of the tariff 
being structured to provide subsidies. This regime is totally different from other 
water tariffs mentioned in literature section 2.9.1.1.  It could be more appropriate 
in managing subsidies and directing them to the customers who express the 
greatest need (section 8.3.1). 
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3- This inquiry proves that the increasing block tariff is more flexible. Although the 
disadvantages of IBT could be adjusted and improved as the service provider 
deems appropriate.  
4- This research discovers new roles that could be played by the customer in order to 
increase the chance of financial sustainability. These roles are reporting any 
leakages and defects in the water network to PAEW (section 8.4.3), and water 
conservation (section 8.4.4). The customer is requested to be more responsible and 
cooperate with PAEW. There should be a hotline or help desk put in place to 
facilitate these roles. 
5- Culture is playing an important role to encourage the community to increase 
chance of financial sustainability. The findings show that in Oman, the role that 
females play to increase the chance of financial sustainability is insignificant or 
marginal (section 8.8).     
6- Research findings show that the customer participation is not related to his 
expectations but rather to his obligations as Muslim and also the water service 
provider is under a government umbrella (section 8.10).  
7-  Transparency and awareness are crucial issues in achieving financial 
sustainability. It is one of the roles of the service provider to increase the chance 
of financial sustainability. It is one of the customer’s expectations that encourage 
him to pay and accept any changes in the water tariff (section 8.5 & 8.6).    
8- With respect to methodology, the following findings: 
- In developing countries, a written survey could be more effective than an 
emailed survey. 
-  Availability of the researcher is very important during questionnaire 
completion to get more accuracy and objectivity from respondents.   
- It is advisable for the researcher to not to hire somebody to upload the data in 
the SPSS program, but work immediately on it in order to get a sense of the 
data from the beginning and try to generate the justification.     
9.4.  RESEARCH IMPLICATIONS 
This research argues that the outcomes could contribute to add value to the water sector. In 
order to make the sector run efficiently, many actions should take place. Total reform of the 
sector through privatisation might not be practical, and would be difficult at the same time. 
Currently, the water sector is not mature for total reform through many considerations such as 
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low service coverage and, socioeconomic conditions need more improvements in 
performance. As mentioned by Prasad (2007), the structural options available to Government 
as they reform their utility sector are: Un-bundling an integrated monopoly provider, changes 
in ownership structure and allowing entry by new providers in some market segments. In the 
same time more funds needs to reform the sector in which the government need to establish 
holding company, regulator and water service companies. Currently, all of these 
responsibilities are carried by PAEW. There is a need to find a way to create a separation 
between the service provider (PAEW) and a regulatory body in order to make PAEW more 
responsible and accountable. The regulation is responsible for calculating the economic costs 
and required subsidy. Likewise, ensure that PAEW has enough resources to fulfil their 
obligations. As a result of this, legal and institutional reforms may be required to move the 
sector to a more commercial orientation. Consequently, the sector environment will be ready 
to make changes in water prices and adopt the CRT and achieve financial sustainability 
accordingly.  Moreover, this will help to create the environment for PAEW to play their role 
to increase the chance of financial sustainability. This will promote transparency, public 
awareness will becomes vital in educating the customer, will maintain the communication 
channels between PAEW and their customers, will invite more customer involvement, and 
makes the water service more reliable.  
The above mentioned improvements will offer a smooth way for customers to assess the 
performance of PAEW and make any complaints through the water regulator. His voice will 
be heard as he is critically important to the PAEW’s business. Moreover, improvement of 
water service on a continuous basis will be prioritized in order to satisfy the customer and 
win his loyalty.    
9.5.  RESEARCH LIMITATIONS 
Despite the significant contributions this research has placed in the body of knowledge of 
financial sustainability in the water sector in terms of water tariffs, customer roles and 
customer expectations, the following research limitations are acknowledged: 
 Due to time constraints, the survey is limited to the views of water metered 
premises and excludes the customers supplied by tankers.The PAEW 
customers are more committed to contact PAEW offices regarding their 
enquiries and problem solving. The researcher expects to not get right views 
of non-connected customers.  Since the study focuses only on PAEW 
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customers, it excludes other service providers in Dhofar governorate where the 
water service is provided by Dhofar Municipality, and also excludes 
customers supplied by Sohar Municipality in Sohar city.While, these 
customers are outside the boundary of PAEW, these organisations have their 
own legislations. 
 As mentioned above, the survey is limited to PAEW customers only, which 
causes the research outcomes to be less useful to highly generalized 
populations of other service organisations, such as telecom and electricity 
service providers. Telecommunications and electricity sectors are completely 
privatised and have their own legislation and policies to deal with their 
customers.  
 In a qualitative sense, semi-structured interviews can allow for researcher bias 
in leading the direction of the questions. To avoid this bias, the researcher 
attempted to ask the same questions at every interview. Additionally, diversity 
of probing questions took place to make sure the answers were clear. All the 
interviews are digitally recorded to ensure that the interviewees pay full 
attention and listen carefully to the questions. Likewise, qualitative research 
outcomes are only applicable for water service providers who are in the same 
circumstances as the PAEW. Some of the interviewees get out from the 
subject, but the researcher push him to focus on the directed questions. 
9.6.  RECOMMENDATION FOR FUTURE RESEARCH 
The research outcomes open up wide doors for future research relevant to financial 
sustainability issues. These are as follows: 
 Deep qualitative study concerning the difference between financial sustainability 
and economic sustainability in the water sector, 
 Economic and social effects of adopting a cost reflective tariff (CRT) from a 
community and water sector point of view. 
 Comparison study between the role of customers in the water sector and other 
service sectors such as electricity and telecoms. 
 Develop new modelling to calculate the actual cost of water in order to apply the 
CRT approach properly. 
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APPENDICES 
 
Appendix 1: Survey Questionnaire (Quantitative Data) 
 
ID  
 
THE ROLE OF CUSTOMERS IN FINANCIAL SUSTAINABLE WATER 
SECTOR IN OMAN 
Al Salamu Alayqom Waa Rahmatu Allah 
Good Morning/Afternoon 
 
Water Engineering Development Centre (WEDC), Loughborough University in the UK; in 
conjunction with Public Authority of Electricity and Water (PAEW) are conducting a survey 
concerning the role of customer that can be played.  The information gathered will be used 
for research purpose only and will be treated confidentially. The survey may take about 20 
minutes to complete. We would appreciate your participation that hope to contribute and help 
us for research purpose. Please return the survey to ali.072@hotmail.com. Many thanks. 
 
Ali AL Shueili 
Mobile: 00968 99373692 
 
Note:  
- FH: Fire Hydrant ي :قيرح سبحمس                             ةقطنملا يف قيرحلا دامخلإ يندملا عافدلا لبق نم مدخت  
- AV: Air Valve                                     اهتملاس نامضل هايملا تاكبش نم ءاوهلا غيرفتل مدختسي : ءاوه سبحم  
- GV: Gate Valve  ا تاكبش ليغشت يف  مدختسي : هايم سبحم                                                     ةيلعافب هايمل  
- BV: Boundary Valve          هايملاب قطانملا ديوزت يف مكحتلاو هايملا تاكبش ليغشت يف مدختسي : يدودح سبحم  
- WO:  Wash Out  تاكبش غيرفتو فيظنتل مدختسي :فيظنت سبحمايملاه        ةبرتأ وأ خاسوأ ةيأ نم                   
  The attached diagram shows the water network components. 
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SECTION 1: DEMOGRAPHIC INFORMATION 
 
1.1 Gender 
- Male    
- Female 
1.2  Age group 
- 18-24    
- 25-34    
- 35-44    
- 45-54    
- 55-64    
- 65 or older    
 
1.3  Education level 
- Primary    
- Secondary    
- Diploma    
- Degree    
- Master and above   
 
1.4 Type of profession 
- No profession/Retirement         
- Government employee 
- Military employee 
- Private Sector employee    
- Own Business        
 
1.5 Are you the water account holder? 
a. Yes     b. No   
 
 If yes, continue the survey. 
 If No, jump to Question 1.7 and continue 
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1.6 How long have your premises been connected to the water network? 
         Answer: ………………. Years 
 
1.7 What is the type of connection? 
a. Residential b. Commercial    c.  Industrial   d. 
Governmental    
 
1.8  How frequently do you get the water bill? 
a. Monthly     b. Every two month    c. Quarterly  
 
1.9 How satisfied are you with water tariff level? 
a. Very satisfied   b.  Satisfied   c. Neutral                                                         
d.  Dissatisfied     e. Very dissatisfied   
 
1.10 What do you think about the Current Water Tariff compared to 
other services such as electricity and communication? 
                      a. Too high  b. High  c. Fair  d. Low  e. 
Too low 
 
1.11 Which service is more important for you? 
a. Water  b. Electricity  c. Communication  
 
1.12 In terms of allocating financial resources, rank the following in order 
of priority using a scale of 1 to 5 (with 1 being most important)? 
 Service Rank 
a.  Water  
b.  Electricity  
c.  Internet Service  
d.  Mobile Service  
e.  Land Line Service  
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SECTION 2: COMPLAINT MANAGEMENT 
 
2.1 Are you aware that there is a call centre (Hot line) working 24 hours and 
receiving customer calls for any enquires or complaint? 
a. Yes       b. No   
 
2.2 Have you ever dealt with this hot line? 
a. Yes      b. No   
 
 If yes, continue the survey. 
 If No, jump to section 3 and continue. 
 
No. How satisfied are you with? Very 
Satisfie
d                                                      
    
Satisfie
d                                                                                             
 
Norm
al
 
Dissatisfie
d
Very 
Dissatisfie
d
5 4 3 2 1 
2.3 The knowledge of Operator 
 
     
2.4  The politeness  Operator   
 
     
2.5  Promptness and accuracy 
with which the call is directed 
to the relevant Department 
     
2.6  Time to direct the call to 
relevant Department 
     
2.7  Time to solve the Problem       
2.8  Time for Informing of the 
progress 
(Feedback & update) 
     
2.9  The necessary action was 
taken to deal with compliant 
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Section 3: ROLE OF CUSTOMER IN WHAT HE INCREASES THE CHANCE OF 
FINANCIAL SUSTAINABILITY.  
3.1 Would you like to play a role to improve financial sustainability in PAEW? 
a. Yes    b.  No   
 
 If you answered ‘Yes’ above, please specify which roles you are willing to play from 
the Table below. Please‎make‎(√)‎on‎your‎appropriate‎answer. 
 
- Network Reporting (Leakage)  
No. Will you inform the call center (Hotline) of any leakage in the 
following? 
Yes No 
3.2  Pumping mains or transmission lines   
3.3  Main distribution line   
3.4  Water network accessories (FH, AV, GV, BV, WO)   
3.5  Your service line   
3.6  Your neighbor service line   
3.7  Will you inform your neighbor of any leakage inside his premise?   
 
3.8.1 Would you encourage others to play any of the roles for reporting leakage (as in the 
Table above) to improve financial sustainability in PAEW?  
      a. Yes   (all the roles)  b. Yes (some of the roles)         c.  No  
 
- Network Reporting (Defects) 
No. A): Will you inform the call center (Hotline) of any defects 
seen or observed in the following‎….? 
Yes 
 
No 
3.9  Well Fields   
3.10  Pumping station   
3.11 Pumping mains or transmission lines   
3.12 Main distribution line   
3.13 Water network accessories (FH, AV, GV, BV, WO)   
3.14 Your service line   
3.15 Your neighbor service line   
3.16 Your water meter   
3.17  Your neighbor water meter   
 B): Will you inform the call center (Hotline) of any vandalism 
or‎theft‎seen‎or‎observed‎in‎the‎following‎…..?‎ 
  
3.18  Pumping station   
3.19  Well Fields   
 
3.20 Would you encourage others to play any of the roles for reporting defects (as 
in the Table above) to improve financial sustainability in PAEW?  
      a. Yes   (all the roles)   b. Yes (some of the roles)      c.  No  
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- Billing  
 
3.21 How often do you compare between the meter reading and the bill reading?  
 
a. Always                    b. Sometimes                    c. Never  
 
3.22 Will you inform the billing authority for any reading mistake? 
a. Yes     b. No  
 
3.23 How often do you make check-up for consumption rate? 
a. Always    b. Sometime   c. Never  
 
3.24 Will you inform the billing authority for any calculation mistake? 
a. Yes     b. No  
 
3.25 In case of, the water bill is not delivered to your premises; will you inform the 
billing authority to make the bill and deliver it? 
a. Yes     b. No  
 
 
- Payment 
No. Statement Yes No 
3.26 Do you make prompt payment of water bill?   
3.27 Will you encourage other to make prompt payment of water bill?   
3.28 Will you help other to make prompt payment of water bill?   
3.29 Will you make prompt payment on behalf of other?   
3.30 Will you encourage establishing advance payment system?   
3.31 Will you make in advance payment for water bill?   
3.32 Will you encourage others to make in advance payment?   
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-  Conservation 
 
3.33. Do you think you can improve your water efficiency / conservation? 
a. Yes     b. No  
 
3.34. If you answered ‘Yes’ above, please rank the potential for improvements 
below (using scale 1 to 5) with 1 being the most needed improvement 
 Water utilisation Rank 
a Kitchen/cooking  
b Toilets/Bathrooms   
c Laundry  
d Gardening   
e Outdoor area & Car washing  
 
3.35. Which of the following method of encouragement do you think is most 
effective for water conservation (Rank from 1 to 7) – with 1 being highest or most 
effective 
 Methods of encouragement Rank 
a TV campaign  
b Radio campaign  
c Newspapers   
d Face-to-face discussion   
e Leaflets and posters  
f Distribution of water-saving devices  
g Community events  
 
3.36. Do you know (and do you use) any water conservation devices in your 
house? 
a). Yes, I know and I use     b). Yes, I know, but I don't use  
c). No, I don't know, so I don't use  
3.37. Will you encourage other to use conservation devices in their premises? 
a. Yes     b. No  
3.38. Have you seen any of excessive use of water? 
a. Yes     b. No  
333 
 
3.39. If yes, did you advise the user to conserve the water? 
a. Yes     b.No 
3.40. In future, will you encourage others to conserve the water? 
a.Yes     b. No  
 
3.41. Will you encourage making conservation awareness campaign? 
a. Yes     b. No  
3.42.      How likely are you to participate in conservation awareness campaign? 
a. Likely   b. Probably   c. Unlikely  
       3.43 Will you encourage others to participate in conservation campaign? 
a. Yes     b. No  
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SECTION 4: CUSTOMER EXPECTATION FROM PAEW 
No. Statement Strongl
y Agree                                            
    
Agree                                                                                           
Neither Disagree Strongly 
Disagree
5 4 3 2 1 
Customer Service 
4.1  They communicate with customer      
4.2  Emergency call lines are enough      
4.3  They provide new services quickly       
4.4   They respond quickly to water 
meter problems 
     
4.5  They rectify water leakage quickly      
4.6  They give enough notice for 
emergency (announcement) 
     
4.7  They minimise disruption time      
Billing System 
4.8  Increase the customer choice of 
frequency of Issuing bills (Monthly, 
Quarterly)   
     
4.9  Increase the choice of bill delivering 
system (Email vs. Post) 
     
4.10  Increase the number of paying 
points (offices) 
     
4.11 Increase the methods of paying bills 
(web, mobile phone, bank) 
     
4.12  More details are  needed in the bill       
4.13  More clarification is needed in the 
bill language 
     
Water Service 
4.14  Improvement of water quality       
4.15  Enough pipe pressure       
4.16  Water supply reliability      
I sincerely appreciate your time and cooperation to complete this questionnaire that hoped to 
add value to the research. Many thanks. 
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Figure1: Schematic Diagram for Water Network 
336 
 
Appendix 2: INTERVIEW QUESTIONS FOR FIELD WORK (QUALITATIVE) 
 
The following questions aims to investigate how to improve water tariff structure in 
water sector to achieve financial sustainability. 
 
Question Research objective 
1. What comes to your mind when you hear the term financial sustainability? 
2. To what extant do you think, the financial sustainability in water sector is 
important? (cover whole cost, operation maintenance cost, production 
cost…..etc.) 
3. What is the expected role of PAEW to increase the chance of financial 
sustainability? 
4. What do you think are the main aspects of financial sustainability in water sector? 
5. Do you have any example of a sustainable financial sector in Oman? How 
was this sector successful in achieving financial sustainability? What are the 
reasons? 
Concept of financial 
sustainability  
1. How do you see the importance of water tariff to achieve financial 
sustainability? 
2. Do you think water tariff need improvements to achieve financial 
sustainability? 
3. If yes, 
3.1. What kind of improvements you suggest? 
3.2. Do these improvements include the increasing of existing tariff or change 
the structure or what? 
3.3. What are the main considerations to make these improvements or change? 
3.4. If the improvements take place, do you think the customer will accept? 
4. If Not,  
4.1. Why they are not accepting, what are the reasons behind that? 
5. Will the utility going to charge the whole cost of water? Or O&M cost, or 
what type of cost? 
6. What are the main steps that should be followed to improve water tariff? 
1.  To find out how 
could be the existing 
water tariff improved 
to achieve financial 
sustainability and 
therefore, cover the 
water cost. 
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INTERVIEW QUESTIONS FOR FIELD WORK (QUALITATIVE) 
Reference Code:  
Organization: PAEW 
The following questions aims to investigate the factors that may encourage the customer 
to pay for financial sustainability in water sector. Also they cover the role of customer to 
achieve financial sustainability in water sector. 
 
Question Research objectives 
1. To what extent do you think your customers care about financial 
sustainability of water services? 
2. How satisfied or happy do you think the customer is when paying 
for water? Do you think they get value for money? 
3. Do you think he/she is willing to pay for whole cost of water? 
Cost of Production, Cost of Operation & maintenance, Cost of 
Investment, profit? 
4. What type of cost do you think he/she is most willing to pay for? 
…And why?  
5. If he is not willing to pay the whole cost, what do you think are 
the possible reasons for this? 
6. What do you think are the factors that would encourage him to 
pay more for achieving financially sustainable water services? 
7. From your point of view, what does customer expect from water 
service provider to encourage him/her to pay? 
2. To investigate the 
factors that may 
encourage the customer 
to pay for financial 
sustainability in water 
sector. 
1. Do you think there are roles that could be played by the customer 
to increase the chance of financial sustainability? What are these 
roles? 
2. What does the customer expect from PAEW to play these roles 
effectively? 
3. How could PAEW encourage the role of customer to increase the 
chance of financial sustainability? 
4. Are the customer doing enough for any or all of the following 
issues: leakage, defects, payments, campaign…etc. 
 3. To identify the 
customer role in order to 
achieve financial 
sustainability in water 
sectors, his participation 
in achieving financial 
sustainability. 
 
The End 
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Appendix 3:  Interviewees 
 
No Organization 
 
Interviewee 
No. 
Position Date 
 PAEW  
 BOD 1 Chairman 27/Jan 
2 Member & Under Secretary of Water 
Resources Member & CEO of EHC 
28/Jan 
3 Member & CEO of EHC 4/Feb 
 PAEW 4 Assist. of PAEW Chairman  
  
Policy & 
Strategy 
5 GM 05/Jan 
6 Sr. Economic Analyst  06/Jan 
 Strategic 
Planning 
7 GM 13/Jan 
8 Sr. M. Planning  30/Jan 
 Support Services 9 GM 19/Jan 
10 Chief Financial Officer 13/Jan 
 Customer 
Services 
11 GM 14/Jan 
12 Sr. M for Central Operation & Control 23/Jan 
 Projects 
Delivery 
13 GM 15/Jan 
14 Sr. M. Project execution  16/Jan 
 Supreme 
Council For 
Planning 
15 GM of Production Sectors 19/Jan 
 College of 
Agriculture  
16 Associate Prof.  22/Jan 
 College of 
Engineering 
17 Assist. Prof. 11/Feb 
 OIFC 18 GM of electricity and Water Operation 28/Jan 
 ERA 19 CEO 02/Feb 
 Electricity 
Holding 
Company (EHC) 
20 Economic Advisor 13/Feb 
 OPWPC 21 Advisor 13/Feb 
 Sojiroh 
Company 
22 Strategic advisor 10/Feb 
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Appendix 4: Sample of Transcribed Interview 
 
Ali: Good morning engineer Saleh, GM of policy and strategy directorate…could you please 
introduce yourself? 
Saleh: Thank you very much engineer Ali, my name is Saleh AL Rumhi. I’m looking after the policy 
and strategy in public authority for electricity and water.  
Ali: Ok thank you. Shall we start the interview? What comes to your mind when you hear 
the term “finical sustainability”? 
Saleh: finical sustainability to me is the ability of the business to continue or to sustain in a 
profitability manner in line with business objectives depends if the business is profit organization or 
nonprofit organization. If it is profit organization, the profit makes sustainability and if it is nonprofit 
organization like government organization then the finical sustainability is the ability for the business 
to at least recover its cost.  
Ali: do you mean to recover the cost the whole cost of the service or just maybe the cost of operation 
or maintenance or production…what do you mean by the cost? 
Saleh: the full economic cost of the business should be recovered over the period of the time that you 
have depends on the economics of that business.  
Ali: to what extend you think the finical sustainability in water sector is important?  
To cover the whole cost? To cover the operation cost? To cover the production cost? A water service 
is one of the essential services to people and because of that it is subsidized by the government. So for 
water business entity to be sustainable it would have to cover the its entire cost either through subsidy 
or the customer. Currently what we have in Oman we get something like 40 to 60 % through the 
customers and the rest subsidy from government. So eventually we our entire cost within operation, 
maintenance capital asset, everything from the government itself.  We are not running in lose if we 
cannot make it through revenue we get it through subsidy.  
Ali: what are the expected rules of the PAW to increase the chance of the finical 
sustainability? 
Saleh: they are very significant rule for PAW to do that because we control the operation currently we 
control the maintenance so we can have very efficient way running our business we can have very 
efficient way to do the maintenance and we can always introduce new technologies and look at lose 
reduction. To have significant rule to do that we have to control our operating cost so we can reduce 
the subsidy and on same time be able to continue the efficient way of running our business.  
Ali: what about the customer care in the PAW, any plan to make it because it is part of finical 
sustainability because most of your business comes from the customers? 
Saleh: revenue comes from the customers. Customers represent the final destiny of the power service 
and we place very high emphasis on our customers we are trying to move on our customers’ 
organization. One of our aims is customers’ satisfaction so we have to look to the service we provide 
to people in term of the quality of service, sustainability of this service, continuity of the service and 
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we have to keep on moving to that direction. We have started numbers of initiatives like customer 
service management system, call center and recently as well adjusting the billing and the collection 
tender or contracts to be in that direction so that we have more control of the billing and collection 
companies of the meter readers and we have to move in that direction. It is a challenge because we 
have meter in every house and those meters are read by meter readers but we have to go over that 
challenge and we have to add more and more of effort in that direction.  
Ali: do you think there are more aspects related to customers in the finical sustainability? 
Saleh: of course. Your revenue coming from your customers and you do not generate revenue by 
other means so far so the more satisfied the customers are the more you can make sure that payments 
of bills are done on time and people are satisfied with the way of collection and billing they get so the 
will feel there is a value for the service they receive but if they do not feel the value is there either on 
the quality of the water we supply them and the continuity of that service then will be hatezasion and 
we may not achieve our objectives and it is very corner stone to the business to achieve that.   
Ali: do you have any example of a financial sustainable sector in Oman? 
Saleh: yah… I mean in Oman majority of the economics like banking sector are very financially 
sustainable and the industry as well… 
Ali: I mean the services sectors like electricity or communication… 
Saleh: yah…the communication is as well very sustainable. I think we have very sustainable finical 
communication services. I’m not sure exactly about the details of their financial balance sheet and 
financial statement but I think they are sustainable and I do not think they get any subsidies so they 
recover their costs through their customers and that is why their tariff different than other services. 
But the electricity and water they are financially sustainable through the subsidies the government put 
in theses 2 sectors.  
Ali: how was this sector is successful in achieving financial sustainability? What are the 
reasons behind that you think?  
Saleh: if you talk about it from cooperate respective or government respective. In the cooperate side 
your financial sustainability is driven by your ability to run the business in efficient manner and 
ability to recover your cost through the customers and in the completion environment. In the 
government side you lake the environment so you are the sole provider of the service and that’s why 
the focus on running the service in very efficient manner becomes critical and having a regulatory 
regime to regulate that is as well important. If you look to electricity sector although it is prioritized so 
we have companies own by the government and there is a monopoly on the way they are supplying 
this service there is a regulator. The rule of the regulator here is to make sure that although there is a 
monopoly but they run in semi completion environment so look to their price control and they look to 
their asset and look to their depreciation of their assets and the efficiency of the way they operate and 
they determine the cost and the profit that these companies get over the period of three years. So it is 
regulated environment. On the water it is not regulated, the government is doing everything but the 
authority one of its objective as well to run operation in efficient manner although it is not regulated 
but it is set to run it on that respective. Maybe in the future will be regulated once maybe the water 
sector restructured like what happened in electricity so there will be regulators to look the way the 
water Sector is operating and the way they are recovering their costs. It is important to maintain the 
financial sustainability of these companies because they run that service so you do not want those 
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companies or government entities to run at lost otherwise they will stop providing the service and 
that’s way they need to have an element of financial gain to recover their cost and get their revenue at 
the same time. 
Ali: how do you see the importance of the water tariff in financial sustainability in water 
sector or in PAW? 
Saleh: it is very important from different aspects. It is important to achieve financial sustainability. If 
you remove the subsidy for example you have no other mean but to restructure the water tariff 
because the only mean of recovering your costs coming from the tariff. So, now it is fixed because 
there is a subsidy. There is another person which is the government covering that financial side. But if 
you do not have a subsidy you have to restructure your tariff to recover your economic costs of 
generating the business. And then you have to look it to from social economic point of view even the 
structure would have to be little different having higher costs at the higher consumption and lower 
cost at lower consumption. 
Ali: that’s mean you think there is a need for improvement to achieve financial 
sustainability for water tariff…which types of these improvements you suggest?  
Saleh: relook to the structure of water tariff to have proper financial, economic social impact study on 
a new tariff regime but it is very sensitive because currently it is subsided and people still view it as 
high tariff so tomorrow if you tell people I’m going to increase your tariff it will be difficult to them 
and will not accept it. It is very risky tool to implement without proper consideration what might be 
the impact on social side. You can see it yourself…in the media people talk that tariff is high let us 
lower it and they do not recognize there is a subsidy which is more than what they are paying. 
Ali: what’s kind of this improvement?  
Saleh: as I said a social economic study to be done at the blocks, at the structure at the cost of 
delivering the business and ability of the government to sustain the subsidy and based on this study 
you will commend a change on the structure but you have to look the whole picture, the social, the 
economic side and government wellness to continue pay the tariff and on the same time the cost of 
running the whole business. 
Ali: you do not have any study? 
Saleh: no.  
Ali: do these improvements include the increasing of the existing water or change the structure of 
the tariff? 
Saleh: both…I think it should include both…once you do the study it has to be comprehensive. So it 
should include all potential tariffs restructuring regimes…each option and the impact of each 
option…and before landing on final conclusion you need to seek an awareness of the public…you 
need to survey that what will be the reaction of the public if you introduce sudden change in that 
structure. They might support that change because the lower income people might look positively than 
higher income people. So, a social survey or study might help on this.  
Ali: many studies shows that the increasing block tariff is the most appropriate tariff to achieve the 
financial sustainability but there are some disadvantages for such type of tariff…the majorities of 
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consumers in IBT (Increasing Block Tariff) may end up with lower block and pay for life time cost 
only…so the cost recovery will not be achieved…how you can overcome these impacts? 
Saleh: as said before you need to study it properly and you need to look to your cost of your business 
(how much does it cost you right now), how much is your subsidy?, is the government is welling to 
continue doing the same, what is the social reaction for your current tariff blocks, if you alter it what 
is the objective of that altering… is it to increase the revenue while maintaining the lower income 
people at very low tariff block without increasing their cost so you have to put all these factors and 
elements in a proper social study… 
Ali: if the mentioned improvements take a place, do you think customers will accept this? 
Saleh: I mean if you do the survey to see the reaction of the people, then you have an indication where 
the view of the majorities is located and that will give you a tool either to go ahead or do something 
else…because there will be definitely a reaction for any tariff increase, you need to conduct such 
study and concentrate especially on lower income people in you society… 
Ali: in your view, what do you think the reasons behind their objections to such improvements?  
Saleh: I’m not sure…but maybe they think this is an essential service to them and it should be given 
free of cost and they are not realizing the factors led to those increasing from generation, 
transmission, maintenance and distribution… there is a cost behind this service… at the same time the 
income of the people is not that high and you can see that the living standard in the country is 
increasing year after year and so people think their income is not matching with the number of bills 
they have to pay every month…it is a mix of all: the awareness, the understand of the cost behind the 
business and the people income where you need to deal with lower income people differently than the 
higher one because those they have the ability to pay and others they do not have… 
Ali: as a first step in the suggested improvements, will the utility is going to charge the whole cost 
or only part of it like: generation or transmission or distribution? 
Saleh: I think it will be gradual because it risky step to increase to recover the whole cost but you may 
start with restructuring the blocks but you it might not cover the full business cost for the coming 
years at least. 
Ali: what are the main steps that should be followed to improve the water tariff? 
Saleh: first of all is improving the efficiency the way of running our business so we have to reach 
operation efficiency where we feel we are ready to run a very economic cost of water. There is no 
water lose, we have very efficient way of running our contractor, we have very efficient way to run 
our asset and proper maintenance program so we are efficient in the way we are running our business. 
Ali: you mean that’s the improvement shall start in-house… 
Saleh: yah...efficiency might reduce your cost in any case. So, if you do that then you conduct the 
study to see other social, environment and economic affects. In addition you follow the proper 
awareness on the sector to the public to conserve the water not to waste it to garden. Maybe you need 
to implement another mechanism within the domestic & industrial are to recycle the water. You do 
not want to waste all water through shower, toilets and all other means of water use… 
Ali: do you think that majority of the people use the water aware about the water cost? 
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Saleh: I think they are aware but they are not fully conscious what is behind that. 
Ali: to what extend your customers care about financial sustainability for water sector?  
Saleh: because they knew it a government and supported, they are feeling it will remain subsided and 
supported continuously by the government. Have it been a company maybe they will be aware if the 
company collapse there will be no service so they will be willing to work with the company. But now 
it is a government so it will deal with it like health care and education and it is one of their rights. So 
the government in their view has to provide the financial sustainability to the service provider. So 
there is no drive for anyone to say I will have no service if anything happens to this service because it 
is a government.  
Ali: how satisfied or happy is the customer when they are paying for the water? Do you 
think they get a value for that amount of paid money? 
Saleh: if there are connected with the pipe network, then I think they feel they are getting a value 
because if that service is disconnected or interrupted or those who have tankers are severing and they 
struggle to get tankers and water into house they will feel the value of supplied water. 
Ali: do you think the customer is willing to pay for whole cost of water? 
Saleh: no, and it depends on the category of the customers and the income of these people. Again they 
are thinking it should be always subsided and supported by the government because it is one of their 
rights. Actually they are looking to reduce it and that’s what we heard from the newspapers. 
Ali: what you think the factor that would encourage the customers to pay more to achieve 
finical sustainability?  
Saleh: if the blocks are restructured in different manners and if the price is little bit raised and they 
feel there is a need to conserve this service and not to waste it throughout and if there’s awareness 
about the operation cost for this water… 
Ali: I mean the factor that would encourage the customers to pay more or to accept the whole cost 
of the water to achieve finical sustainability… 
Saleh: the quality of the service they receive, the speed of responses and the speed of connection. If 
they see the value of that and if they see a quick service happening to whatever they are asking or 
there is no interruption or there is a quick respond to any interruption then they will appreciate that 
this service has a value but they may not be willing to accept increasing their prices or tariffs…they 
will defiantly resist that but if there is a prober collection and meter reading mechanisms… 
Ali: may be as well need to increase paying points or introduce like advance payment 
system…something like this…what other factors? Improve water service… 
Saleh: yah…I think these will be good factors to encourage them… 
Ali: or communicate always with the customers…nowadays there are no communication channels 
to say about any meter problem… 
Saleh: exactly…exactly…it is the qualities of your work to serve your customers…you need to 
interact with them….if they feel we are close to them and we hear and listen and keep them updated 
either throughout our website or twitter or SMS or call center…but we need to realize that the area of 
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operation is huge for PAEW and the infrastructure still developing and we cannot cover something 
like 46%/49% with the pipe network so still we have another 60% to cover. There is huge effort in 
infrastructure and that’s why maybe in the initial years you may noticed that less of investment from 
the government is putting place to extend… 
Ali: maybe provide some social projects to the communities… 
Saleh: social interactions with those people…so the more we do from that…more marketing and 
communication for PAEW which now not as good as it should be. 
 Ali: conduct some social events to introduce PAEW… 
Saleh: if we do more from that they will – as said – appreciate the service…and we need as well to 
inject some new technologies to short the distance between the service provider and the 
customers…like what the banking sector currently doing…instead of them travelling all the way to 
sort something they provided some smart programs to do it from their home…a machine close to their 
house or in a mall center…you are going for shopping and at the same time you inquiry about some 
points…these technologies would help the customers to get things at smoother and easier way… 
 
Ali: from point of view what do you think the customers expect from the water service 
provider to encourage them to pay? 
Saleh: good billing system…ability to pay in different outlets…quick response to their inquiries and 
complains…good quality of water to their houses…things likes that… 
Ali: anymore? 
Saleh: as you said social interaction will be good as well…they see the other benefits…the sustainable 
social benefits in schools and houses…maybe give away some presents or gifts to those who are 
maintain their payment either through a gift or give them a free amount of certain m
3
 per 
month…some mechanisms to bring the organization close to the customers… 
Ali: I haven’t seen any effort related to the subject in education in all the levels… 
Saleh: there is an effort but it is no that significant…again and again marketing and communication 
will help a lot…we are doing huge effort in giving the people the service but we are not doing the 
same effort in telling people what we are doing so the feel it is easy to have a pipeline going to the 
house but do not realize what does it mean for PAEW to reach their house and what are the challenges 
on the way to the final destination because simply we are not communication… 
Ali: what about the obligation for both sides…for PAEW and the customers…it is not clear? 
Saleh: yah…currently there is a documentation which going to be used as publication paper between 
the customers and PAEW for each one to know his rights and requirements to be done as well… 
Ali: I think it is one of the factors to encourage people to accept the increase or any change in the 
water tariff… 
Saleh: exactly…but same time communication… 
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Ali: yes…yes 
Saleh: PAEW website should be live and operational so people can log in anytime and check…we 
have to have very good live information for their accounts…notification through SMS in your account 
if you exceed certain limit or alert before any further action for anyone exceeding a predetermined 
limit… 
Ali: do you think there are roles can be played by the customers to reach the financial 
sustainability in water sector?  
Saleh: yah…as we said there are the main revenue generations to the entity so whatever they react 
that’s lead to sustainability of water sector… 
Ali: what are kind of these roles you think? 
Saleh: paying on time… 
Ali: also maybe they can phone call center for any leakages, any defects in the network and about any 
corruption…this is one of the main rules could be played by the customers because you will save 
time, water and money if you maintain the pipe on time or in network or service provided to the 
customers… 
Ali: anymore you think? 
Saleh: I think these are the main…reporting if any defects they see like leaks or corruption… 
Ali: but the majority of the people are not willing to play this role because they are not aware about 
water service and its importance…ok… 
Saleh: that’s correct…but if they know there is a leak and that leak might affect their house they will 
report…so the awareness to them telling that if you see something and you do not report it might 
affect you so they will report it immediately… 
Ali: what do customers expect from PAEW to play this rule effectively?  
Saleh: to have a facility to do that like a call center listing to what they want to say and report and to 
receive a knowledge that their say been received and recoded for action…they need to see a quick 
reaction to repair or maintain what they reported. The more they see that the more they are 
encouraged to report it even further. Because if they call and there is no response or there is a slow 
response they will lose the interest to do it again and we will lose credibility in front of our 
customers… 
Ali: and it is about the types of reactions to be taken to maintain and back the service to its normal 
level… 
Saleh: exactly…yah… 
Ali: how could PAEW encourage the rules of customers to increase the chance of financial 
sustainably? 
Saleh: by communication and awareness…inventing mechanisms to appreciate and a knowledge who 
ever has reported a problem would help people to do the same more and more…and as well by having 
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very efficient system…the time of response…internal operation, how we react immediately for any 
problem, increased the site visits to know what are the issues on site and to hear from people…for 
example instead of calling it is easy just to send an SMS explaining the problem and according to our 
reaction to that message their willing to continue will be…  
Ali: to conclude the session, do you have any comment or suggestion you want to add it or any 
picture about finical sustainability? 
Saleh: I think what you are doing is very good research and definitely it is going to help the business 
and the organization so we will be looking to see the outcome of this study and recommendation you 
might end up with and I encourage you to do further in it and if you need any more you are more 
welcome. Financial sustainability is very critical for PAEW as we are government entity and thank 
you for the effort you put on place. 
Ali: thank you engineer Saleh for your time and nice to meet you… 
Saleh: Shukran…thank you…       
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Appendix 5: Sample Letter to PAEW Participant 
 
 
To: His Excellency, Mohamed Al Mahrooqi 
Chairman, Public Authority of Electricity and Water 
 
 
 
Subject: Requesting to conduct PhD research field study on “How to achieve financial 
sustainability in water sector?" 
 
 
 
With reference to the subject mentioned above, I am (Ali Abdullah Al Shueili – PhD 
researcher) looking to conduct an interview with some of PAEW key staff related to the 
subject above as part of my PhD research with Loughborough University-Water Engineering 
Development Center. 
 
The purpose of this study is to investigate how to achieve financial sustainability in water 
sector, as it is one of the main target that water sector in Oman look for even in long term. 
The researcher will conduct interview as one of the qualitative data collection technique with 
some of the key staff in PAEW that involved in decision making and policy setting. 
 
 The proposed interviews suggested to carried into two session, the first session related to the 
question of " How to improve water tariff to achieve financial sustainability?’ the second 
session related to the second research question of “How to increase the willingness of 
customer to pay?". Both questions are needed to fulfill the main research question.  
 
Your previous support is appreciated and hopes to get your approval to conduct those 
interviews with concern staff as well as with your Excellency.   
 
My Best Regards, 
 
Ali Al Shueili 
PhD Candidates 
Loughborough University 
Leicestershire, 
United Kingdom 
LE11 3TU 
 
ali.072@hotmail.com. 
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Appendix 6: Management Contract between PAEW and Veolia 
 
The five-year contract aims at establishing a management partnership between the PAEW 
and Veolia Water to benefit from the latter's experience in managing the main activities for 
the PAEW including operation, maintenance, human resources development, use of 
information management system, minimizing the wasted water and developing customer 
services. 
 
The agreement has identified the main performance indicators which have been linked with a 
timetable to follow up the company's compliance with achieving the aims. The indicators 
including continuity in availing potable water service, completing new connections as per the 
designated programme for expanding the water network, minimizing the wasted water as per 
the pre-set plan, improving the efficiency of revenue collection, completing a programme for 
PAEW's assets maintenance, developing the customer service programme, ensuring that 
water quality meets the approved standards, developing human resources and complying with 
the HSE regulations. 
 
Ahmed bin Abdulanabi Macki, National Economy Minister & Deputy Chairman of the 
Financial Affairs & Energy Resources Council said that the agreement is related to managing 
the water sector in the Sultanate due to the expansion in the water transportation network at 
the various parts of the Sultanate. In a statement he added ‘Taking into consideration the 
amount allocated for water sector in the plan and the long water network of the Sultanate, we 
need to improve management, rationalize electricity consumption and limit wasted water due 
to water leakage. The level of water leakage stands at 20%, which is not acceptable at all, 
especially we need water. He also pointed out that the 8th five-year plan includes an 
ambitious plan to expand the water pipelines to the different parts of the Sultanate. 
 
 
 
 
